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PREFACE TO THE FOURTH 
EDITION 

Ttre book has been revised throughout This made necessary the 
ndditSon of about seventy pages of new matter yet )t has been found 
possible to lessen the sire of the volume bj thirtj pages This has been 
clone fay drastic pruning and cutting out deacl «ood by the excision 
of Chapter II (The Qmic Hoorn and Its Ecjujpment) which too much 
resembled an Instrument catalogue and of some matter in the appendix 
and by transferring the Bibliography formerly at the end of the book 
to the end of each ch'^pter — n ctiango that had been more than once 
suggested by fnendly critics and which by allowing titles of articles 
tobeomitt^ sa\ed thirteen pages 

^Mllle revision has lieen general llie new matter has been added 
chiefly m the chapters on "Lnsuccessful Pregnancy where a full 
occount has been pi\cn of hormonal deficiencies os they affect that 
unfortunate e\ent, on \omitlng of Pregnancy m which full 
constderatton has been gn en to the recent contributions to the rhtlraJdgy 
c f Ilyperemesis by H L Sheehan and on the Toxaanias of Late 
Pregnancy, where liave been included expecially o fuller account of 
rndoenne Factors as tlie> on stiology and the lately published 
obser%'BtiQns of the author and Gladys 11 Dodds on pregnancy m the 
patient with chronic hypertension A short necount which I owe to 
Mm V Cyriax has been gi'en of the methods of pwentinn ond 
treoting by phy sical therapy stress incontinence following childbirth 
Tliroughout the book m deference to modern trends greater empliasis 
has been laid on radiological methods in obstetric diagnosis and 
prognosis 

Acknowledgments are due to many friends for siluable criticisms 
and suggestions I or reading the first proofs I am indebted to Miss 
Gladys H Dodds As to illustrations 1 have to tiiank Mr C II G 
McAfee for Fig for permission to reproduce already published 
illustrations I am indebted to the following Professor Chassar Moir 
for Figs» 12 13 14 ond 43, Dra Glen Liston and Cruicksjiank for 
Fig 64, Dr Iletberl Thoms for Fig 82, and Mr J V O Suiliv'Ui for 
Fjg 84 

Finally , it Is a pleasure to express again my tlianks to Mr J Rivers 
OfMessrs J <t A Churchill for Ins constsnt courtesy and consideration 


Ldvdon 


r J BROW'NE 



PREFACE TO THE FIRST 
EDITION 

Ir nn> excuse were wanted for writing this booV. it might be found 
in the growing importance of the subject with which it deals, and the 
inadequncs of its representation in obstetric literature It is the 
fashion to-daj to decrj ante natal cote and to charge it snth lianng 
(ailed m vts. purposes, Thncnlimsta x.% (uUv dealtwiui. la the tev.t,and 
itisonh necessars tosa^ here what is well known to all who lias egisen 
•venous thought to the matter, that if antenatal care has faded it is not 
because it is inherently useless, but because it has comparatisely 
seldom liccn gisen a elinnce b% being properly practised In many 
(limes Its salue has l»ccn comineinglv demonstrated, and what lias 
Ixrn (lone bi a few can be done b% all At the same time, ncser has 
tliere been such a demand for instniction in the more recent adsTinces 
in antenatal care and in the methods used in its practice, and it is 
I, oped tliat the following pages which epitomise the teaching in a large 
modern clime may help to meet this growing need 
In order to keep the lolume mthin moderate size, pathological 
considerations hase been reduced to a mmimum and liave only been 
introduced m so far as they are n4^ccssa^> to render Intelligible climcal 
finturrs and treatment Dogma too, lias little place, and the book 
will ha%e largels faded in its purpose if it does not, in addition to 
ctjnicMng pnictrcai tristnictiaa, etanutite micsfigotion, and xndieatc 
where knowledge is lacking, and where practice » based on empiricism 
or tradition rather than on sound scientific principles 

It IS a pleasure to acknowledge m\ Indebtedness to all those who in 
Miriuus wu\ s hoN e helped to make my task easier and the result more 
Milunbic and eompiete . to my fnemi Cranfly Dick Read for writing 
the chapter entitled The Influence of the Emotions upon Pregnancy 
and Parturition , to the Dean and Medical Committee of Lanersity 
loHcge Ho«pital for permission to publish the diet sheets m Appendices 
p and h to the OintroUer of IIJM Stationery Office for leave to 
reprint from the Interim Report of the Departmental Committee on 
M^temal ‘Mortality and Morbidity the memorandum on * Antenatal 
tunics their Conduct and Scope , to I*roressor J C Mindeser, of 
S^d^e> for allowing me to reproduce Pig 25 and Figs &4 to 33 inclu 
sue to Drs M E Caldwell and H C Moloy of New 'kork and 
Professor T Mingate Tixld, of Clcseland for Figs 40, 50 and 51 
illUbtniting pehes of known individuals from the Ilomaon Museum 
of the llestern Reserve University, Cleveland, Ohio, to Dr S II 
Clifford of Boston US_k,forFig 31. to Dr I* N Reece for Figs 3J 
and 33 , and to Slessrs flayer and Phelps for the loan of the blocks 
of Figs 1 to 19 incliisiv e, and of Fig 44 

For assistance in reading the proofs I am much obbged to Dr JDS 
FlcwandDr OhveBrowne Forkindly readingand helpfully criticising 
the chapters on Glycosuria and Diabetes’ and ‘ The Anarmias of 
Pregnancy,’ I am indebted to Dr 11 P Ilimsworth and Dr John 
Boycott respectively Dr Gladys Dodds has throughout helped me 
in ways too numerous to particularise 

Finally, I roust gratefully acknowledge the help in seeing the book 
through the press given me by Mr J Rivers, ofMe^ts J A. A Churchill 
Hi» constant courtesv and patience made the latter part of my task 
unexpectedly pleasant 
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ANTENATAL AND POST- 
NATAL CARE 

CII4PTER I 

THE HISTORY AND DEVELOPMENT OF ANTENATAL CARE 

Antenat\l care in its widest sense is no modern conception 
Very few of tlie early writers on imdwjferj- fail to make some 
reference to the care of tJie health of the pregmnt woman or to 
the treatment of the diseases and disorders of pregnancj Thomas 
RajTiald in his “BiTth of Mankynde, ’ the English edition of 
which was first published in 1540, demotes an entire chapter to the 
ailments of pregnancj Francois )faurice'iu in “ Ves Maladies 
des Feomies Grosses et Accouchces ” (1G68) has several chapters 
{80 pages m all) on tlic hjgiene and diseases of pregnancj llie 
woman is enjoined to avoid residence m narrow streets * full 
of tubbisli ' for “ there are women so delicate tliat the odour 
of a badly snuffed candle can bring about premature labour ' 
Motlerate sleep is recommended at least nine or ten hours and not 
moretlian twelve out of the twenty four and preferaUj during tlie 
night, “ not turning night into daj as is the custom with people 
who frequent the court’ Monsieur Dionis m ‘A General 
Treatise of Midwiferj (1710) follows Maiiriceau s work very 
closely For v onutmg he adv ises to think of some meat sauce 
or ragoo tliat will gn e a fresh appetite ’ She imist be allow ed to 
choose her food and to cat vvhateyer she Ims a fancy for She inav 
eat often, and at all hours and * must not be ticvl down to meals ” 
William Sniellie, in his first volume (1774) has two short chapters 
dealing w ith ‘ The diseases incident to pregnant w omen i hese 
treat of such subjects as nausea and vomiting (which he ascribes 
to stretching of the uterus by the increase m size of the o\ um 
affecting the nerv es of that v iscus cspeciallv tlinsr that arise from 
the syanpatlietica inaMum and communicate with the plexus at the 
mouth of tl»e stomach), h rmoirhoids, costiv encss, incontinence of 
urine, gonorrhaa and Luesvenem (which be evidently regarded 
as different stages of tlie same disease) 

TJic first book solely dcvotcil to antenatal care was “ Hints to 
Mothers for the Management of IlcnUb diinnir the I’eriod of 

I>EC>«S2 5 ilTESiTlV CIEB. 
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Prepnancj nnd m the mg in room, with an Exposure of Common 
Errors in connection wjth these Subjects,” b) 'Hiomas Bull The 
first ethtion appeared m 1837, and the twent^ fifth, rcMsetl bj 
Thomas Parker, iras published in 1877. This edition consists of 
o\ cr SOO pages, and the latter Iialf deals with the care of the child. 
The first fne chapters are demoted to antenatal care Diet, 
" longings,” regulation of the bowels, exercise, dress bathing, 
care of the breasts and nipples (” dail\ upon rising nnd going to 
rest each nipple must be washwl either with green tea or tJie 
infusion of pomegranate bark, and hanng been carefullj dried 
must be exposetl to the air for eight or ten minutes and rubbed 
gentlj during this time with a piece of soft flannel If the skm 
of the nipple is verj delicate and sensitn e, and the abo\ e applica* 
tions do not effect the object, a lotion consisting of 30 gr of 
sulphate of zinc to 8 02 ofrosewatermaj besubitituled ' ) Iieart> 
burn, cramps, etc Tliere is an excellent discussion of mstemal 
impressions under the title, “Tlic supposed influence of the 
imagination of the motiier upon the child in the sromb,” m which 
he brings fonrard the following conclusive aigument ‘‘TNTis,” 
he asks ” should we be surprised at some irregularities on the skin 
and other parts of the human bodj since wc sec the same thing 
CKX Hiring daih tluxiughout the animal and segetable world? 
The\ have their moles, their discolourations, their excrescences, 
their unnatural sliapes which it would not be serv philosophical 
to asenbe to ans effort of the iraaguiation ” lie quotes a letter in 
tfie Gmtleman'$ l/irgo^me for October, 1774, from “an eminent 
and cles cr man ” who thus svntcs to his patient “ Those who 
has e been attentive to their pouUrs will inform \ oU that chickens 
are as liable to a preternatural structure of tlieir organs as cluldren 
\ow the egg, in onler to be hatched placed under the hen, the 
heat of whose bods gives nothing to the fluids which nourish 
the chick till it becomes sufficienth strong to break the shell, 
when it IS produced with a claw exlraordinarv or aiij other preter 
natural appearance to which chickens arc liable Now, in this 
instance the extraordinary claw, if we take this instance for our 
aiguraent, must eitlier have been formed in the moment of 
conception or liave been added at some period afterwards, when 
we suppose the hen to have been under the influence of some 
powerful imagination If you grant that the chick was originalls 
formed in this shape it folfows from the rules of analogy that all 
preternatural births lla^ e the same cause If not, Uie fancy of 
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the lien must ha\ e operated tlirough the shell to work the ellect I 
flatter mjself that this is too marvellous and absurd a notion to 
gam much credit from a sioman of good sense If, houever, you 
still have a secret persuasion that she may (in some wonderful 
manner, you know not how) while she is sitting affect the chick 
m the egg, so as to alter its frame, know for a certamtj that eggs 
hatched in dunghills, stoves, and ovens produce as many mon- 
strous births as those -ttluch are liatclicd by her , which should, 
I imagine, prove irrcfragablj that the chick is produced in the 
very shape in which it was formed ” 

Dr Ad Pinard (1878) discusses the dangers of malpresentations, 
especially presentation of the shoulder In 200 observations he 
found that malpresentations occurred seven times as often in 
multipare as m pnmigravidai The cause, he argued, could not 
therefore be congenital, as had till then been supposed, but lav 
m the state of the abdominal uall tVben the wall is normal it 
pushes the head into the pelvis m the last two months of pregnancj 
He advocated, m order to reinforce the stretched and weakened 
abdominal wall in multipare, the use of an elastic belt (an arti 
ficial abdominal wall) “ In that way,” he says, ” I Jiave always 
prevented presentation of the trunk 1 believe that one should 
examine in the last month of pr^ancy to see if the child is 
accommodated if tlie presentation is good, or if bad to remedy it 
In a word, if in tlie Ust month the bead of the feetus is not in tlie 
pelvic cavitj it musk be put there If one does not always succeed 
in doing so one can olwajs correct a shoulder presentation 
“Women," hesiys, ‘‘are vaccinated that they ma> escape small 
pox, and thej should be examined to ovoid tlie risks of version 
for themselves and for their eluld ’ At that time the mitemal 
mortality from version was extremely higli, about 1 in 21 This 
is, I believe the first reference to the need for routine examination 
of the abdomen in pregnane) and correction of malpresentations 
and Pinard had evidently recognised, too, the dangers of the 
“ floating head ” 

T2ie next important paper is also b) Pinard, and is dated 1893 
In it he records the establishment, on the initiative of Mme 
Becquet, of Vienne (France), in the Avenue du Maine, Paris, in 
T892, of the first shelter or refuge for abandoned pregnant women 
(les femmes cncein tes abandonn^es)dq>rired of help and protection 
w hatev er their social position or nationahty Some time later the 
city of Pans opened I asile ^Lche^rt in the rue de Tolbiac Pin^ 
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to Ferguson and said that lie had cliangcd his mmd and would be 
willing to take it o% er ’ ^ 

The Work at the Hdtel Dieu and HSpital de la Saltpetrilre 

As IS noted abo^e Pmard referred to the estabhshment of 
Madame Becquet as the “first of its kind Plus howe\er is 
b> no means correct erv en if his statement applied onl\ to shelters 
for women illegitimately pregnant A verj full account of the 
work at the IKtel Dieu is given b> Tenon m his Memoires des 
Hopitaux de Pans,” published in 1788 Tenon was professor 
of pathology at the College of Surgeons in Pans and gi\ es a 
review with plans of the wards of the entire hospital necommoda 
tion available in Pans at tint time \o one he sa>s is 
more worthy of care than the pregnant woman who carries within 
her the support of empires and the germ of future generations 
“ All pregnant women who present themselves at the Hotel Dieu 
are admitted provnded the> have reached the end of the ninth 
month Those who before that period wish n secret refuge find 
it at the Hopital de la Salp^triere w here a special w ard is rcserv ed 
for them alone The strict rule for admission at the Hotel Dieu 
was os follows ‘ All pregnant women who present themselves 
are admitted provided they have reached the end of the ninth 
month but eveeptions arc made m the following cases ^\omen 
some montlis or more pregnant who are ill , those fatigued by hea \7 
work or by a long journey are also rccciv ed at the sev enth month 
especiallj when they have pains w hen the w omb is v cry low and 
w hen at the same tune the eerv ix is dilated They w ere accom 

modated m two large wanls comprising C7 beds in all but 43 of 
these beds were large (4i feet wide) and had to accommodate two 
or three or sometimes four patients so tliat on account of the 
crowding many found it more comfortable to spend at least part 
of the mght on a bench bv the side of the betl Little effort was 
made to separate sick from well jiatients * ^^e must not sup 
pose, he says, “ that all the pregnant women are in good health 
There are some with itch, some with venereal disease and a large 
number witli fever and other maladies'* Ihose sufferiiig from 
itch liad five places in three beds wlulc the venereal patients had 
two places in a single bed 3 feet wide 'fany of the sick occupied 
the same beds as healthj patients 

How long had tlus acconunodation been available ’ On this 

V I’etsonal comniumcation from Professor R VV Johnstone Edinburgh 
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point there appears to be no definite information Tenon sa\ s, 

A Pans de temps immdmonal des H6pitau'C destines aux 
eccouchemenls ont ^td omerts i la femme Idgitime d la femme 
dissolue et d cette infortundequ un instant de fragilitd a rendu 
mdre It is dear therefore that tlieir admission goes back to long 
before I'SS IIow Pinnnl couM saj that the refuge of SIrae 
Pecquet, established m 1892 was the frst of its kind is difficult to 
understand unless he means that the refuge (I asile) was different 
from a hospital If that is so most readers mil agree tliat the 
distinction was a %erj tn\ial one and that in the establishments 
described bj Pimrd there was nothing cssentialh new 

IseTerlheless these two papers bj Pmard mark the beginning 
of a new period in the deielopment of the care of tlie pregnant 
woman Hitherto ivriters when the} had referrctl to the subject 
at all had dealt w ith the treatment of the discomforts and diseases 
ofpregnancj butonlj if we except some references to the treat 
ment of the nipples in order to present crocking with diseases 
that were alread} established and that therefore could scarce!} 
be Ignored One looks m \am for an} attempt atprei'eniion as we 
understand it to da\ Pmard s papers mark the opening of a 
new epoch The\ ore the first faint whisperings heralding the 
coming dawn that was destined to lighten the earl} } ears of the 
new centui} It is true that the refuges to which Pmard refers 
were open onl} to abandoned wromen and that these entered 
them onl} to receu e food and shelter and to conceal their condi 
tion but none the less they receired there routme care which was 
sufficiently enlightened and adequate to present eclampsia and 
difficult labour resultmg from nialpresentation There ^vas }et 
howe%er no attempt to secure the routine lupemsion of all 
pregnant women But such atlcmp>o were not to be long 
dela}ed 

Dr J W Dallantyne 

In 1901 appeared a paper b} Dr J Ballant}'ne of Edinburgh, 
entitled Apleaforapro-inatcrmtyhospital In th s Ballantyne 
deplores the fact tliat in spite of noteworth} advances m g}'n:e 
cology and to a less extent m obstetrics but little progress had 
been made m our knowledge of thepatholog} of pregnanc} There 
was still much ignorance of the real nature of eclampsia of 
hyperemesis gravidarum of h}diainnios of h}datid mole and of 
most of the idiopathic diseases of the feetus and progress was much 
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liampered by absence of rdjable information “concerning the 
ph}siology of pregnancy and more especzallj concerning the 
physiological chemistry of pregnan<y “ “ The question maj now 
be fairly asked if we in the twentietii century are going to be 
contented with the knowledge (or ignorance) of the nineteenth 
in these matters The pro maternity hospital might quite well 
be an annexe of tlie maternity , jt will be for the reception 
of « omen « ho are pregnant but not in labour ” 

There can be no doubt that the appearance of this paper marked 
another important fornard step in the deselopment of antenatal 
care Hitherto, with the exception of the accommodation in the 
Hotel Dieu, women suffering from one or other of the diseases of 
pregnancy bad been admitted, not into maternity hospitals but 
into the wards of general hospitals, where they were under the 
care of practitioners m general medicine.who might or might not 
be interested in the diseases of pregnancj Their admission was 
often only secured after considerable difficulty, they were dis 
charged at the earliest opportunity, for birtlis in the wards of a 
general hospital are ahrays unwelcome, and, few of the general 
physicians having any interest in the physiology or pathology of 
pregnancy, little or no effort was made to carry out any ins estiga 
tion that might further knowledge of these subjects Tlie provi 
Sion of prenwtcmity beds m maternity hospitals was certain to 
give a fresh impetus to, and enhanced opportunity for, these 
important studies 

It IS, 1 think, clear that Ballantyne had in mind at tlus tune, as 
the chief purpose of the pro maternity hospital, the advancement 
of antenatal therapeutics m the interests of tiie feetus and child, 
for he says, “ The idea of a pro maternity hospital has been forced 
into my mind by several circumstances during the last few years, 
but more particularly by communications which I have received 
from medical men in various parts of this country and the United 
States In these commununtions the particulars of cases of ante 
natal disease and deformity were stated, and an opinion asked for 
with regard to possible plans of treatment In some I was able 
to gi\ e advice, in others I had little or nothing to propose, but in 
all I could not help wishing that I knew of a liospital where the 
case could be placcil and scjcntifically jn\ estigated ” He gn es as 
examples a case of repeated abortion, one of an alcoholic mother 
who had given birth to an infant with congenital heart disease, 
a hicmophihc mother who Itadguen birth to two lucmophilic male 
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hampered by absence of reliable information “ concerning the 
physiologj of pregnancy and more especiallj concerning the 
physiological chemistry of pregnancy ” “ Tlie question maj now 
be fairl) ashed if wc in the twentietli century are going to be 
contented with the knowledge (or ignorance) of the nineteenth 
in these matters The pro maternity hospital might quite well 
be an annexe of the maternity it will be for the reception 
of women who are pregnant but not in labour 

There can be no doubt that the appearance of tins paper marked 
another important fonvard step m the development of antenatal 
care Hitherto, with the exception of the accommodation m the 
Hotel Dieu, women suffering from one or other of the diseases of 
pregnancy Iiad been admitted, not into maternity hospitals but 
into the wards of general hospitals where they were under tlie 
care of practitioners m general medicine, who might or might not 
he interested in the diseases of pregnancy Their admission was 
often only secured after considerable difficulty, they were dis 
charged at the earliest opportunity, for births in the wards of a 
general hospital are always unwelcome, and few of the general 
physicians having any interest in the pliysiology or pathology of 
pregnancy.littleor no effort was made to carry out any invcstiga 
tion that might further knowledge of tliese sub;ects The pros i 
sion of prematernity be<U m maternity hospitals was certain to 
give a fresh impetus to, and enhanced opportunity for, these 
important studies 

It is, X think, clear that Uallantyne had m mmd at this time, as 
the chief purpose of the pro maternity hospital the advancement 
of antenatal therapeutics m the interests of tlic feetus and child, 
for he says, “ The idea of a pro maternity hospital has been forced 
into my mind by several circumstances during the last few years, 
but more particularly by communications which I have received 
from medical men m various parts of this country and the United 
btates In these commumcations the particulars of cases of ante 
natal disease and deformity were stated, and an opinion askeil for 
with regard to possible plans of treatment In some I was able 
to give advice, in others I had little or nothing to propose, but m 
all I could not liclp wishing tliat I knew of a hospital where the 
case could be pheed and scientifically investigated ” Hegivesas 
examples a ease of repeated abortion, one of an aleohohc mother 
who had given birth to an infant with congenital heart disease, 
a liicmophihc mother w ho had given birth to t« o lucmopluhc mak 
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infants and the case of a ivoman, “traU a monsti-ipara,” who Imd 
brought three monstrous infants into the world and had had 
scicroJ aljorliojjs In al! tins paper there is no mention of the 
interests of the mother Kallantj'nc's work up to that tune had 
been ciueOj concerned with antenatal pathologj, and his two 
(bssical \olumcs on this subject Iiad just been published He 
was lecturer in \nlemtal Palholog\ and Teratologj in the 
Uni\ersil\ of Edinburgh, and in tint capacitv had given, m 
tcbniarv and March ISb'), a series ofsi\ lectures on these subjects. 
In 1000 two lectures on * \ntenatal Diagnosis ’* were pubh«h«l 
In all these altenlion is directed almost cxclusivelj to the diagnosis 
of morbid states m the ftetus and to therapeutic measures meant 
for their pre\ cntion “ Antenatal diagnosis,” he sa\N, “ includes 
the discovtn of normal pr^nanev and of plural pregnanej, of 
firtal death of diseases and monstrosities of the fertus, of 
Indranmios and of morbid conditions of the placenta All these 
matters must be kept m mind in examining a patient who maj be 
pnginnt and in all of these there is at an\ rate an increasing 
probibiUtj that the diagnosis ma> be thoroughlj well established 
under favourable circumstances and with reasonable care and 
skill ’ The same remarks appU to his paper, “ A \ isit to the 
\^ ards of the Pro matcmilv Hospital — a \ ision of the Twentieth 
Centurj (1001) The article is headed, ” There is a fall lo the 
birth rate, and this gives lhecluetoitsconlcnts,andstdlmort*to 
its purpose In order to compensate for the falling birth rate, 
which he foresaw as one of the pressing problems of the twentieth 
centur), he imagines a pro-matcmilr hospital estabbshed in 
* Meissmchtstadt in the \lsiee laithnngen countrv between 
France and Gemianr and with an international staR, the purpose 
being to ‘ prevent miscarriages and that most temble of all 
events the dead birth, and cure before birth the diseases and 
deformities of the feetus ” 

The result of lus ” plea for a pro-matcmitj hospital ’ was the 
endowment bj an anonjTnous donor, whom we now know to have 
been Dr Freeland Barbour of Edinburgh, of a bed to be called the 
Hamilton bed in manor} of Dr Hamilton, formerlj professor of 
midwiferj m Edinburgh The storv cannot be better told than 
in BallanUne s own words “ It was in JuK, IbOl, tliat mv hopes 
regarding the estabh'-lunciit of a pro niatemitv hospital which 
had been drooping somewhat, were revived hj the receipt of a 
letter from a friend w ho had all along thought well of the proposaL 
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Thjs letter tonlTined the «eJ«>nie intelligence tlist the >rater liad 
given 3 sum of money (£l,000) to the Edinburgh Rojal Maternity 
and Simpson Memorial Hospital for the endorrment of a bed to be 
used for the treatment of patients suffering from the diseases of 
pregnancj The bed was named tlie Hamilton bed m memory of 
Professor Hamilton, who had so much to do one hundred and 
ten ^ears before with the founding of the Edinburgh Maternity 
Hospital (1791) In Xo\embet, when Sir Alexander Simpson 
took over the hospital,^ he was able to open the Hamilton bed by 
putting into it a patient suffering from hjdramntos, and as I 
acted ns assistant phj sician at this time I had an opportiinit> of 
superintending the four or live cases treated in it dunng the next 
three months ’ Here it may be stated that Ballantyne soon 
dropped the term “ pro roatcmitv ” and substituted for it the 
word “ pre maternity ” He had used the prefix “ pro ’ m its 
Greek sense of “ before ’ or “ in front of,” not m its Latin sense of 
” in favour of " But he soon realised that the term was misleading 
and was m aoj case a hjbrid vvonl He therefore adopted 
the name “prematernitj,” wluch more clearlj indicated his 
meaning, and this term was m use fora number of >eais The 
number of betls was soon increased to four and gradually to 
twenty five 

^VhlI8t It would be ubsiml to contend tliat these were the 
first beds, set apart for pregnant women, thev w ere, I belies e the 
first designed for the specific purpose of the studj of the physiology 
and patholog) of pregnancy and of antenatal therapeutics 

The Establishment of the Outdoor Antenatal CUmc 

It IS remarkable that during tlie first dozen jears after the 
establishment of the ” pre maternity ” beds, there seems to have 
been no conception by BalJnntjme of the outdoor antenatal clinic 
designed for the routine supervision of all pr^nant women, 
normal as well as abnormal, which is such a commonplace feature 
of obstetric pnctice to-da) Tlus isall the more difficult to under 
stand when we consider that there is no doubt that he was fully 
avrire* during these jears of the advantages to both child and 
mother to be gained from such routine supervision In his 
address on ” The Future of Obstetrics,” dehv ered from the Presi 
denlial Chair of the Edinburgh Obstetrical Society in 1906, be 

* There at that lime a rota of Krvtce at tae hov[>ita1 each physician’s 
termofsmiec tasUngthree months. •• 
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now dominated to a much lesser degree bj lus interest m fcetal 
pathology than was the case SK or seven jears before and that 
the interests of the mother and the advantages that might accrue 
to her tlirough antenatal supervision no« occupied their rightful 
place a place equally important as though perhaps no more so 
than the conservation of foctnl and infant hfe 

The Contribution of the United States 

It IS evident from wliat has been said above, that Ballantjne 
wlule full) aware of the need for and the value of the careful 
supervision of pregnancj liad at that time apparently no con 
ception of the means b> winch this was to be brought within the 
reach of the bulk of the population who could not afford high 
merlical fees but were dependent on the attention of a midwife 
or on the indoor or outdoor service of a malemit) hospital in 
other words he did not advocate or foresee the establishment of 
the obstetrical out patient clmic or the antenatal ebnic as 
we understand it to da> This we owe largely to the bmted 
States of America where the new ideas concernmg prevention in 
midwiferv liad fallen on fertile sod Particularly was this the case 
in Boston, where asearly as 1901 thelnstructnel^ursingAssocia 
tion began to pay antenatal v isits to some of the women in the 
out patient department of the Boston Lying m Hospital This 
work gradually spread until in lOOG all these women were pail 
at least one visit by a mirse from the association some time 
between the date of application to the hospital and the confine 
ment of the patient By I9IS this association paid about three 
antenatal visits to each patient of the Boston Ly mg m Hospital 
out patient department 

In 1909 Mrs Lowell Putnam ot the Infant Social 

Service Department of the IVomen s tlunicipal League of Boston 
began the experiment of intensive prenatal care of the patients 
registered at the Boston Lying in Hospital later to be confmetl m 
the hospital itself These jaalients were visited by the nurse 
every ten days and were not only instructed as to the proper care 
of their bodies but were reassured and encouraged as well This 
work was so successful and the need for it so clearly demonstrated 
that in May 1911 the pregnancy clinic of the Boston Lving in 
Hospital was opened for out patients * 

1 Tor thu mfonnation I am indebted to Dr James L ncoia llunUogdon, of 
noston who has dravra iny attenthHi to bis art cle on the Relation of the 



CRITICISM OF ANTENATAL CARE 


13 


be given to the dangerous complications of pregnancy such as 
toxiemm, syphilis or heart disease. 

(4) An increase m the number of normal labours and of normal 
pregnancies. 

(5) The still birth rate will be at once lessened 


Table I. Incidence of Afafemat Deaths from Puerperal 
Albumtmma and Convulsions.^ 



(6) To use his own nords, “ one may confidently look for a fall 
in the maternal death rate, due to such obstetric complications as 
sepsis, haemorrhage, embolism and the like, and to the operative 
interference which they call for.” 

We are here concerned with the extent to which these antici 
pated gams have been realised, the reasons why the results have 
been so disappointingly small, and the mam lines along which we 
may reasonably look for improvement m the future 
It is a matter of common knowledge that the maternal death 
rate has not fallen matenall>. In 1011 it was in England and 
Wales 3 87 per 1,000 live births. In 1938 it was 2 07 per 1,000 
total (live and still) births The death rate from eclampsia has, 


Table II. Deaths under one year per 1,000 live hirihs 
1027 to 1938 front injury at DiTth 


1 85 1 l nnj 2 10 I 2 10 1 211 ! 2 25 


JP32 1013 


1D31 1D33 


how’ever, fallen considerably {Table I.). Still births have only 
been notifiable since 1927 so that records ore only a5ailablo for 

* Tlic ratM for these headin(;9 are per 1,000 lue births up to and Inctuding 
1027. Trom 1028 onwards they ate per 1,000 total (live and still) birtlw 
The diOercnces In the results are, howescr, so small that lliej may, for practical 
purposes, be disregarded. 
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eleven jears In 1027 the still birtli rate m is 38 per I 000 (otnl 
births since then it has remained almost constant and in 1937 
was 3 ) per 1 000 Again although the mortality of infants under 
one year has fallen eonsMlerihlj the infantile death rale from 
birth injuries shows a steady rise Ihc rates from 1927 to 1938 
mclusiye arc shown in 'lable 11 

The chief reasons for this comparitiye failure of antenatal care 
would seem to be as folloyys — 

(1) Increased 1 rrjuenct; of Primary Births That there should 
be an increase in the incidence of pnmarj ns compared witli 
subsequent births would be expected in y lew of the fall in the birth 
rate Apporcntlj, howeycr no statistics on the matter exist but 
information has been obtained from certain areas by the courtesj 
t f their medical oflicers These figures leaic no room for doubt 
that the proportion of primiparjc in the child bearing population 
1 as been increasing steadilj in the Inst twent> \ears As cclarop 
siu iiccKiental hscniorrlngc and difficult labours arc more common 
in primiparx it maj be assumed that here we haye an important 
factor m maintaining the high maternal death rate It is howey er, 
noteworthy that the mean age at marrioge is the same now as it 
was forty years ago namely 2C 

(2) Much Antenatal Care is Ivadequale and IneJJicient Taking 
the countr> as a whole and considering the antenatal care giyen 
at state-aided clinics (m vfhich 42 per cent of nil expcctint 
mothers of the countrj arc cared for) as well ns that gn en bj 
midw ly es private practitioners and hospitals it is probable tliat 
80 per cent of all parturient women in England and ales recen e 
antenatal care of some kind or degree Manj of the most elaborate 
municipal schemes haye howeyer onlj been m existence for a j ear 
or so and could not therefore liay e j et affected maternal mortalitj 
In one countj for example there were in IOSj thirtj four clmics 
as compared with six in 193** 

Imposing as these figures are there is reason to believe that 
much antenatal care is inadequate and inefficient All who bay e 
to do w}ih this work know hon eas) it is to bocomo slipshod 
because abnormalities are comparativelj rare In no deparimenl 
of niedtctne is one so liable to drift into careless icays and thus to 
1 nss the occasional aimnnalily or the occosioMaf sign of impend 
nig danger and against this the antenatal zcorler needs to be 
constantly on guard Afunro Kerr has empliasiscd this he say s 
it IS watchful care tliat is »sentral The constant watch 
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fulness on the part of those in attendance tends to slacken as m so 
many cases nothing abnormal occurs 

Much of that which now passes under the guise of antenatal care 
IS unworthj of the name Examinations are too infrequent too 
perfunctory and too unskilled to accomplish anytiung useful I 
have shown, for example that many clmics in teaching hospitals 
are doing nothing to prevent eclampsia among their o^^'n patients 
for the incidence of eclampsia m tlie booked patients attending is as 
high as in the general population and yet we know that eclampsia 
IS almost entirely a preventable disease and tlint in a few clinics it 
IS being pre\ ented If this is happening m our training schools 
can we expect better at the hands of the general practitioner or 
midwife ’ ntmg to me recently on this matter one county 
medical oflicer said I am of opinion that the antenatal work 
at the institutions with which I am acquainted is extremely 
badly done Ear too much is undertaken by the resident mcihcal 
staff and the consultants are rarely called m 

It IS time we realised that antenatal work calls for experience 
and skill t!iat patients must be mdi\ iduahsed not only m regard 
to general hygiene and the maintenance of bodily health but also 
in regard to diagnosis and treatment and that m the antenatal 
clinic there should he no such thing os mass produotion The 
success of n clinic should be judged not by the numbers passing 
through its books nor even by the number of attendances 
registered by each patient but only by its effect in securing 
normal delivery and in reiUicing maternal festal ond neonatal 
mortality and morbidity It would be a great advantage if 
all medical oOicers gave such information in tlieir annual 
reports as some already do Jvone of us is exempt from 
mistakes and failures but each failure or mistake should be an 
occasion for self examination ond possibly for nn overhaul of 
present methods 

It e I ave seen that about 42 per cent of expectant mothers are 
looked after in the municipal clinics TIic nicthcal ofPicers of tiiese 
clinics are almost always lievvily handicappetl by the fact that 
thev do not attend the women during dcliv cry and rarely get any 
information as to what liappcned at the confinement It is thus 
impossible for them to check the quality of the supervision thev 
liav e gn en, or to enlarge their cxpenencc by tlie valuable method of 
learning from their mistakes Furthermore onh about 25 per 
cent of them have had postgraduate experience as resident 
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if thescoperations werealrrayssafe, but ire knoir the) arenot I 
Im e sbo^m, for example that out of 178 deaths in nine matcmitj 
hospitals, all staffed by experts, fi or I in 20, followed directlj on 
induction, death being due to sepsis, hemorrhage or anicsthetic 
complications In addition to these 8, there were manj others 
that folloiied mdirectlj Tor example, induction by bag or tube 
for “disproportion" was foUoncd ultimatelj by Cicsarean 
section and death from sejists \s illustrating the danger of 
C'esnrean section e\ en in the best surroundings it is onl^ necessarj 
to mention that recent published reports of eight teachmg 
hospitals in this country record 41 deatlis among their own 
“booked" and therefore supeniscd eases and of these 12 
(27 per cent) followed C-esarean section in onginaU> “clean ’ 
patients, the most frequent cause of death being general 
peritonitis It does not lielp a woman \er> much if she is rescued 
from the hypothetical consequences of an abnormalitj but is 
killed in elfectmg the rescue, and this is w hat appears to take place 
Neither does it seem to be an e'xaggeration to say that anierialal 
care has ojlen simply transferred moriahty from one column to 
another Deaths from obstructed labour are now comparatis el> 
rate, but we ha\e replaced them to some extent by deaths from 
pre\cnti\e operations The reined> lies m the reabsation tliat 
even tlie best antenatal care does not abolish the need for good 
obstetrics and tliat it ma} ev en be dangerous unless supplemented 
bj wise consen atism m treatment 
(4) Increased Demand for /iifermifion, Anccsthetics etc. It has 
been pointed out bj Fairbaim that in 1921 and 1925 there was 
evidence of an increasing tendency on the part of the Queen 
\ ictona Jubilee midw iv es to send for metheal aid during labour 
During 1924 in 13 per cent of cases the doctor had been called in 
on account of difficulty or delay In 1925 tlie frequency had 
risen to 17 9 per cent I have obtained the figures for 1931, 
1032 and 1933 and they arc 20 1 22 1, and 21 5 per cent respec- 
tiv ely Although these figures refer particular^ to the Queen 
\jctorja Jubdfce niidwivcs jt is probable that they give an 
accurate representation of wliat is happening in tlie practice of 
midmies tliroiighout the coiinliy as a whole Arc we to put this 
down as lairbairn docs, to tJic midwives becoming less self- 
reharit, or ni ly it not be due to a decreased capacity to bear pain, 
and to an increasing dcniond for rapid termination of labour and 
especially for anaslhetics ? 
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tmaHj, it sliould not be forgotten that there is a certain 
proportion of obstetric cotnphcations some of them the roost 
serious with Mliich the obstetrician can be confronted, such os 
sepsis after normal labours and antepartum liaimorrhage, that 
antenatal care is so far powerless to pres eiit These have been 
recentlj analjsetl bj Strichan and details of them will be found 
in his paper 

The Future of Antenatal Cate 

Wiat the future of antenatal care is to be it is possible at the 
present tunc onij to eonjcclurc U iH it pass more and more into 
the hands of the general practitioner or of the general practitioner 
and midnife ssith the obstetric specialist called in cases of 
difficulty or emergenej, ornillit SMlhobstetricsg<.neralK, develop 
along the lines of a specialist scmcc^ Sucli master obstetricians 
as Alunro Kerr and Miles Phillips among others, ndsocate a scr 
Mce of highh trained obstetric specialists who would be respon 
sible for the nudwifera service of the country The " man mid 
wife oftlic future saj s Miles Phillips must have had “ a special 
training in obstetrics and especiallj in surgical obstetrics This 
will necessitate {lost graduate residence m a matemitv hospital 
and the obtaining of a special diploma ns ev idence of proficiency 
in operative tntdwifen The larger hospitals would be controlled 
b> a resident master obstetrician and gvnxcologist Under lum 
Will work a whole time staff of large rvpeMciice who will be 
directl) responsible for all major operations The} will also 
control and supervise the routine work of the midwives In 

the smaller district and countr> hospitals it will probablj be 
found ncccssarv for a family doctor who is suincicntlj interested 
in obstetrics to have qualificil himself bv special postgraduate 
hospital cvpcriencc to attend these patients with the eo operation 
of the highly trained resident midwivcs aided of course bv a 
colleague w hen an anTsthetic is required In other words, before 
undertjknio tins responsible work he will liavc to have gained 
eaperience and skill after graduation by a long period of residence 
in a maternitv hospital ind not as lias been too long the case bv 
striv ing to ov ercome the dilficulties of domiciliary practice 
Would this rev olutionarv change be such a grave hardship as 
some imagine ? I doubt it 3binv of m\ doctor friends hnv e 
told me of their dislike for midwiferv with its anxieties and exac- 
tions that tliey undertake as little as possible, and that only m 
order to benefit their general practice ’ He goes on to quote the 
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letter of a general pnctitioncr wlio sugi^ests that ‘ tlie medical 
profession should organise its own midwiferv on the following 
lines Letthecoimtrj bedmdeclupiiitodistncts In each district 
tlie general practitioners ^oiild agree to hand o\er all tlicir mid 
aifen. to someone >iho wishes to specialise in this worh and in 
gvniecologv, and who in torn would guarantee to practise solelv 
as a gjTiiEcologicxil sui^eon and specialist m midwifeia 
Neighbouring districts could combine to equip up to-date mater 
nitj and gjoaicologica] hospilnls F Lvneli too in )us 
Presidential address to the American Gjaireological Societ\ sajs 
r^arduig the impossibilit> of training undergraduates to become 
experts m eaerj branch of medicine wh> do we not license the 
physician to practise only in the departments m which he has had 
proper technical training ami licence separatelj to practise m 
internal medicine and minor surgerv, or in obstetrics and 
gynTcolog) or in major surgery 7 Such a cliange in 
medical licensure is bound to come forced by bad results in 
obstetrics, gymaacologj and surgery in the liands of those with 
inadequate training unless tbe schools lengthen their chnical 
courses and tram all their pupib in nil the handicrafts of medicine 
Is it possible thus to circumscribe tlie practice of indiiidual 
practitioners so that each shall deal only with branches of the heal 
ing art that are not moompatihle with each other and m which he 
or she has had special trammg and experience’ It will be 
observed that if this were done it would be but a return to the 
principles enumerated m tbe undertaking given bv every medical 
graduand in the oath of Ilippocrotes I will not operate on 
those who have stone in the bladder , rather vvdl 1 leave it for 
those vrhose profession it is’ One thing is certain individual 
interests and inclinations must be subservient to the common 
good And probably whatever reforms are ultimately found to 
be necessary in the public interest will in the long run be for the 
benefit of metheine itself and of those vrho practise it 
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DIAGNOSIS OP EARLY PREGNANCY 

The diagnosis of prcgn‘»nc\ in the first three montlis ma^ 
sometimes present considemble difilcuUs , and s discussion of the 
earls signs maj be found useful 
AmenorrhCEa This ts usualh the earliest sign, though some 
times morning sickness or breast discomfort precedes it 
Amciiorrhccn coming on suddenly m n patient srhosc menstrual 
periods were pre\iouslj regular is most likcU to be due to preg 
nane\ There are, of course, a few well known conditions tliat 
mas cause sudden amenoirhoca, such ns, for example, tuberculosis, 
change of climate mental shock or woirj, chills, etc , but these 
are romparatis cl\ rare and pregnancy should always be excluded 
before the^ are blamed 

Morning Sickness Tins nm) be the first sign of pregnanes , and 
not infrcquenth precedes amenorrhcM Some women, however, 
nev er experience morning sickness, while m most its onset is post 
puned till one period or more has been missed At first it maj be 
no more than a feeling of distaste for food in the morning, and it 
ma\ be simulatetl b} gastric catarrh, or ma> appear in patients 
w ho fear pregnanca or grcallj desire it 

Unnary Symptoms Quite carh m pregnanev, often ns earl\ 
as the third week, there mas be mcrcasetl frequencs of micturition 
during both day and night, the patient findmg it necessar\ to get 
up once or ca cn tw ice at night to pass urine, cspecialh in the earh 
morning hours A large proportion howe\er, are not so troubled 
till after the third month and a few ne\er suffer from night 
frcqucncs at ana time The frcqucnc\ of the carls weeks mas 
disappear for tw o or three months in the midtllc of the pregnanes , 
but often continues without am intermission tMien the bead 
sulks into the pchis at the end of pregnanes night and da\ 
frequenci areaggramtedand there mai be dribbling incontinence 
Breast Signs The earliest sy mptoin in the breasts is a feeling of 
discomfort in the breasts themselves or in the axill.'e, or m both 
This may take the form of slight shootmg pains and a sensation 
of fullness, and the breasts ma> be slightly tender Many women, 
howe\er, experience similar sensations just before a menstrual 
period A very earh breast sign is the appearance under the 
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skin of rather prominent blue % ems, due to the increased acti% ity 
and % asculanty. About the end of the third month it maj be 
possible to squeeze a little vaterj secretion from the nipples 
This sign maj also be present, howe\er, if there are uterine fibroids 
or on o\arian c>st, or occasionally in the absence of any apparent 
cause It is, of course, only of salue m pnimgravid-e Pigmenta 
tion of the nipples and arroLt only occurs during pregnancy It 
IS of value in diagnosis only in the primigravida and does not 
usually become nell marked until the beginning of the fourth 
montli ^lontgoniery s tubercles the pouting lips of sebaceous 
glands, are present m the nuliipata In pregnanev they hyper 
trophy and become more prominent but as it is dilheult to 
define the limits of their normal size, winch vanes m different 
people, this sign is of little assistance in the diagnosis of earlv 
pregnancy 

Vulval Signs Looking at the vulva and its surroundings one 
may find a fen stellate veins, perhaps best seen on tJie eatreine 
upper and inner part of the tliiglis, close to tlie posterior end of 
the labium majus They are due not to pressure, but to the general 
increase of vascularity m the pelvis and adjacent tissues On 
separating the labia one may notice a slight v lolet discoloration 
of the mucous membrane, and some increase of moisture 

Cervix Very early m pregnancy the softening is distinct and 
appreciable to the finger It is recognisable as early as the third 
or fourth week This, of course, is also due to the mereased 
vascularity, and for the same reason if the cervis. were exposed 
through a speculum, a useful procecihng when the diagnosis of 
pregnancy is in doubt, some sneliing congestion and violet 
discoloration would be seen similar to that of the mucous 
membrane of the vulva Tliere is only one condition that on 
palpation simulates pregnanes softening of the cervix, namely, 
cerv ical “ erosion " 1 he velvety feeling of ‘ erosion ” is difficult 
to distinguish by the finger from the softening of pregnancy but 
on exposure by a speculum the catarrhal area is easily recognised 
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not mfrequenth after c\ cn thcmost careful bimanual examination 
It ma\ be impossible to sa\ whether the uterus is enlarged or 
not All that cTfi be said is that its size js consistent with 
pregnancN 

\g'iin the uterus ma\ gi\e the impression tliat it is more 
globular than normal The non pregnant uterus is penr shaped 
although this again is to some extent altered bj pres lous child 
bearing In earls pregnanes it seems to bulge nntero posteriorly 
and also lalerallN and its surfaces seem to have become more 



Fio 1 Urgar # s S*’ of P'rjniancj This s gn is oqI} pr«*ait 
from 6tb to the lOlh (Butnm.) 

rounded The consistence too is changed from being firm 
It has become softer and eten acquired a slighth cjstic feeling 
All these signs nia\ be serj indefinite cspeciallj m the first 
four or SIX weeks It is because of this mdefimteness that 
so much importance is attached to Hegar s sign now to be 
described 

Hegar s Sign This sign can be elicited from about the begin- 
ning of the 6th till the end of the 10th week It depends on the 
soflenmg of the uterine isthmus from increased a asculantj at a 
period when the ovum occupies onh the upper part of the caviU 
After the end of the 10th week the ovum occupies the whole cavity 
and the sign can no longer be iditained 



LATER SIGNS 


23 


Jlow io ehcil Ilegars Sign (lig 1 ) The patient should be 
m the dorsal position w jth the knees drann up, and the abdomen 
relaxed One or tMO fingers are placed m the roof of the anterior 
fomix against the front of the uterus The erternal hand is laid on 
the abdomen behind the utmis and the tips of the fingers are 
pressed gently downnards and forwards towards tlie tips of the 
internal fingers as if one were trjmg to make the fingers of the 
two hands meet In pregnancy the fingers seem almost to meet 
so thin do the tissues between them appear to be Tins is one of 
the most \ aiuable of the signs of early prcgiiancj and is not found 
m any other condition 

Vaginal Moisture While carrying out the internal examination 
just described one may be conscious of an increased moistness of 
the \ agina Indeed there maj lie an actual discharge w [uch m i> 
only be apparent when the finger is inserted into the pool in the 
posterior forniA and the posterior saginal wall depressed so to 
allow It to escape The temperature of the vagina and the softness 
of its walls also seem to l>e apprcciabh mere iscc! 

The Later Signs of Pregnancy After the end ol the third month 
these are usually quite definite and wil] not be described at length 
here A uterine souffie may be heard as early as the middle of the 
4t]i month It may also be heard m large uterine fibroids but it 
js then unaccompanied by amcnorrlKEa nipple pgmcntation 
or softening of the cervix Ballottcment nnj be elicited at the 
same time or even earlier It is most easily obtained by examining 
internally On striking some part of the feetus with the tip of 
the forefinger it floats amj then floats back and impinges 
on the finger again Foetal luorenicnts nnj be noticed by 
the patient as early as the lOtli week but maj be simulated 
by the peristaltic movements of the intestine Fcetnl heart 
sounds maj be detected as earl) as the 18th or 20tJi week indare 
generally first heard m tlie mid line below the umbilicus The 
height of the fundus at \anous stages of pregnanej is illustrateil 
inFjg 2 

X'ra)s in Diagnosis of Pregnancy Aitiiough a centre of ossifiea 
tion appears in the clavicle os early as tlic 7th week \ rays are 
rarely successful in demonstroting the foetal skeleton before the 
end of the 4th month Tliere arc several reasons for tlus, chief 
Binong which are the tluckness of the abdominal wall the liquor 
amnii surrounding the foetus the mov emeuts of tiic feetus, and 
lastly the fact that m the early months tlie uterus is largely a 
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pehic organ Some obsen crs nc\ert!clc^s have claimed soccer 
as earh as the third month Since the introduction of the 
Zondek Vschhcim test howc\cr the \nluc of \ ravs in the 
diagnosis of earh pregnanc\ has considerabh diminished- 
Bcsides It is to saj the least of it doubtful srhcflicr it is safe to 
expose the susceptible tissues of the fcetus to radiation at such an 
earh stage of development especialh if as ma\ oRen happen 
more than one cvposure is necesjan 
The Zondek Aschheim TesL T1 is test depends on the presence 


r" - 




F c He lltit of fundus uim at s-anous wreLi of ptrjmaDCV 

in the unne of the pregnant woman of an anterior pituitan hke 
substance which injected into inmiaturc mice produces a 
characteristic reaction with the formation of hamorrliagic corpora 
lutea m the ovaries The test is earned out as follows Take five 
female mice three to four weeks old and weighing C to S gm. 
each Inject them subcutaneoush (usualh m the buttock) twice 
dall^ for three dai*s with sbghtls acidified morning unne The 
urme need not be sterile The quantities injected are as 
follows — 

VIouse 1—02 C.C. at each injection 
2 — 0 2o c c. 



BIOLOGICAL TESTS 


Mouse 3 = 03 c c at each injection 
„ 4 = 0 3 c c „ , 

,, S = 0 4 c c „ ,, 

The mice are killed at the end of 100 hours, and the ovaries 
inspected The presence of one blood point ^ (easilj visible to 
the naked eje and about the size of the head of a small pm) is 
sufFicient for diagnosis The test is correct m 98 to 100 per cent 
of cases It seems to depend on the pnsence of li\ ing chorionic 
cpitiielium, and may tiierefore be used as a test for death of the 
feetus in cases m which pregnmev IS kiiottii to exist As however, 
the chorionic epithcluim survives for some time after death of the 
fcEtus the test does not become negative for eight to twelve days 
after fostal death has occinretl , but if there has been gradual 
interference with the placental circulation prior to its complete 
cessation, such as occurs in placental infarction, it maj become 
negativ e in three daj s 

As the 7onilek Asclihcim reaction becomes positive three to 
five dajs after the fir^t period is missed, it can be obtained at a 
time when bj no other means could tlie fact of pregnanev be 
established with certainty 

The Friedman Test Tins is a more rapid test for pregnancj 
than the Zondek Asclilictm reaction, and gives results that arc 
equally reliable It is also an advantage that rabbits arc used 
as thej are more eosilj obtained than mice and are less hkeiv to 
die as a result of tlie injections The teclmique is as follows 
A virgin rabbit is used which must not be less tlian twelve weeks 
old. Two intravenous injections are given (into an ear vein), 
each of G c 0 of morning urine not necessanij sterile daily 
for 2 dajs, that is, four injections in all, and fortj eight hours 
after the first injection the animal is killed and the ovaries 

* If the test K positive tlicpe are three reaction? «J»ch fnay be observed in 
the ovane?, and they are kooirn as reactions i u and in In reactioa i tlic 
ovanes are slightly enlarged, pinkish in colour and often on naked eye 
examination enlarged foUicln may be seen On miciovcopic exammatioo 
enlarged follicles with tlieca and cumulus oAphorus are seen This reaction is 
not diagnostic of pregnancy but may be met with in myoma after castration, 
at the menopause, m carcinoma, especially of the genital organs and in 
endocrine disturbances, eg, hyper thynudism In reactions ii. and i!i the 
ovancs arc enlarged and congested Ilcaciion ii is indicated by the presence 
of one or more blood points on the surface of the ovary and microscopicaily by 
massive bleeding into enlarged fcdlidee Reaction ul is indicated by the 
presence of corpora lutca Reactions it and lu are the only ones diagnostic 
otpngnanev They can usnallyberecogiused by simple naked eye }nsj>ectit>n 
ofthe ovancs or vvath the aid of a hand lens 4erymfcly microscopic examma 
lion Is necessary. 
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inspected Corpora In:niorrliagica, nhich ore easilj seen with the 
naked eje projecting on the surface of the osarj, and much la^er 
than the blood points seen m the mouse test, are indicative of 



Fto T The FnoUman Test Sejpitive result CKaryoflS weeks 
old rabbit, which had been lojeeted with unae from a non 
pregnant woman (x I| ) 



Fio 4 Fnedman Test i’osittsc tesnlt. Ovarv of 12 weeks-oM 
rabbit which bad been lojected with unne from a piegnant 
woman Note projectiog corpora hiWDOrihagieo fxljj 

pregnancj (Figs 3 and 4) KeII\ and Woods adtise that 
the urine used in the test should not ha%e a specific gravity of 
less than 3008, and thatif it js necessary to use a urine of a specific 
g^a^^t^ less than this, the quantity injected should be increased 
bt 50 per cent 




PPFO\A\DiOt rXCRETIOS 


It 15 iHiprlant Uj be certain that ovulation ha.* not taken pla«: 
recttill> before t!ie test is don«» (orulation in th** rabbit is d»p**n 
dent on copulation and lakes place in ei^^bt to ten hours after it), 
and that the rabbit is not pregnant Tlv'refofe the rabbits used 
should be isolated for at feast tlurts daj s It is also recommeeded 
that each rabbit should b» isolated to aroid the possthHitj of 
pseudo oniLtion In this condition the foJhcle des tiops to soro'- 
extent, and lia-morrhajc occurs into it, but though the foUtclt is 
visible on the surface »l is much smaller than in th'“ fjositive test 
abos e descnlied, and does not rupture 

The Hogben TesL The clawed toad ^Ntnopus bes us> lias Ij'-en 
recentK used as the test ani/nal Itseluef advantages are to; tliat 
a result can be obtained m sue to fifU-tn hours and (t<) the toads 
arc not kUW dunn" the t«t-ind can tieuscd oscr and over a ^ain 
(e) ovulation docs not occur m absence of the male so that iw latK n 
n unneccsian If the t/st is posttne a shower of ma i\ ejected 
wlucli can li^ easih seen with the naked eve Atcoidmg to Crew 
wliose pajicT should b« consulted for details of the test there is 
100 ficr cent agreement with the Zondek Aschh im and tnwlman 
tests provided y cc of & 2ff tn I ctmeatirate tf vrw^ is used 
Pregnandial Ezeretnm as a Test for Pregnancy As in rarh 
pregnanes pregnandiol the excretion product of proj,est n ts 
present in the utuie it mav be ummI as a test for pregnanes w 1 en 
f^oliticsforbiologicalav^assarenotavdilable Intbeearlv weeks 
of pregn.incs the amount excreted is smaH from H to 10 nig 
daily If pregnandiol is afiscnt (and iLs afiscnce should lie con 
bs re|>eatcd cstirrutions), pregnanes mas be excluded 
A few cases boweser Iiase liecn recorded of earls pregnanes in 
which it was fllisent for a few davs (Ceipe) The result of the test 
mast therefore lie conswlered m relation to clinical findings 
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EXAMINATION OF THE PATIENT 

The examination of the patient should be conducted in an 
orderl) manner First the lii<>tor> is taken, then a general 
nicilical cvmiin ition is earned out, and fmall} the obstetrical 
cxaniinution, «hich maj or ina\ not include an examination 
per lagiiiam 

The History 

Ilistors taking follows the general lines laid down in the ante 
natal record form {Appendix A) The name and address of the 
patiint her ugc and paritx, niid tlie date of the last menstrual 
period arc recorded, and the date of dehxcrs estimated Enqumes 
are made regarding tlic family history with special reference to 
anx loiidition likclv to aflc<t child bearing such as tuberculosis, 
lijpertcnsixc tardio xaseular disease or multiple pregnancies, 
tilt personal hislory with special reference to rickets scarlet 
fc\cr rheumatism sore throats, diphtheria, heart or kidnex 
disc ise cough, tuberculosis, appendicitis, operations etc , and 
till liMtonj of the present pregnancy especiallx anx abnormalities 
sue h ns sickness utlenn of the feet or fact headache, disturbances 
of sight bleeding constipation breathlessness sleeplessness 
criinji hcirtbiirii pun discharge (other than blood), xaneose 
xciiis etc Iinallx, tlie history of past pregnancies and labours, 
including the weights of the infants is obtained, and these 
should be set dow n m the order of tlieu* occurrence, and including 
abortions for thcrcbx important exidence mxj be obtained 
regarding the presence of syphilis, recurrent pregnancj toxcemia, 
or minor degrees of peine contraction A suitable form for 
recording these particulars is tliat shown m Appendix A (see 
p a78) xvhich IS that in use at Umxersitj College Hospital 

Ceaeral filedical Examiaattan 

Vfter the liisfor^ taking is completed the patient undresses, 
dons a dressmg gown and slippers and passes a specimen of urine , 
her stature is measured and the weight taken, and she then lies 
down on the examination txiuch The general medical examina 
tion IS now earned out, gomg oxer the xarious systems and 
23 
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organs m order (see Appendix A) The general state of nutrition 
IS noted and the condition of teeth tongue and tirroat The 
heart and lungs are examined and while douig so opportunit\ 
IS taken to obser\e the breasts and nipples The deielopment 
of the breasts is noted and the condition of the nipples — 
nhether crusted or retracted The mucous membranes are 
examinetl for an’cmta, and should tJus be suspected it is «e!l to 
have a blood count and haimoglobiii estimation carried out Tlie 
feet and legs arc exanuned to exclude tcrlema and s aricose \ ems 
(Edema of the ankles maj be due to pressure by the enlarged 
uterus or simply to prolonged stanihng but it mav also be one of 
the earliest signs of pre eclamptic tox'eraia and if it is present o% er 
the shins, or in the liands and face it is nlway s abnormal If the 
cedemn of the legs is due ns it may sometimes be to congestn e 
cardiac failure, it mil be accompanied by breathlessness especiallv 
on exertion or lying down flat 

A male distribution of hair, though rare, is i>orth noting for it 
may indicate a male type of pelvis (p 262) There may be 
evidence of rickets in the form of short stature, deformities of 
the long bones, rickctv rosary of the ribs (beading of the costo 
chondral junctions) or bossing of the forehead It should, 
boil ever, be noteil that such cbmc*?! evndcnccs of rickets do not 
necessardj mean that the pels is is contracferl and on the other 
hand that the pelvis may be seriously deformed b\ rickets without 
much or any evidence of rickets elsewhere 


Examination of the Unne 

The ordinary investigation includes reaction, specific gravity, 
and an examination for sugar, albumin and pus If albumin is 
found a catheter spetimeii should be olitamed in ortlcr to exclude 
the possibility tint the albuminuria is due to contamination 
by vaginal discharge Only the result of the examination of 
tlie catheter specimen should be recorded The mcthoil of 
detcrjxuDing the signjlicojift*. of the olbununurja n» discussed 
later (p 343) 

Blood Pressure 

This should be estimated at each visit m all patients whether 
pregnant for the first time or not, as a rise of blood pressure is 
often the earliest evidence of toxaimiB Both svstolic and 
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diastolic pressures should be taben and bj the auditor) method 
The cuff should be cnrefiill) adjusted so that nhen indated there 
IS no bulgmp nt its edges 

In UnncrsitN College Hospital the blood pressure is considered 
to be raiseil if the s\stobc pressure is alwve 130 and the diastolic 
abose 70 Fither the s\stobc or the diastolic pressure or both 
must Jjc alxuc this Jesel and neither must be lieloir it. 
importance is attached to a rise of the dnstolic pressure alone for 
experience has not shown it to be of anv significance as a precursor 
of a rise of the svstolie pressure It is important to note that the 
blood pressure should be taken with the patient at rest prcferabl) 
Jj mff conifortahls on a couch If (he ss-stohe pressure is undulj 
high as compared with the diastolic i e if the difference is more 
than CO m ni the patient is probiblv ner\ ous and espcciall) if 
the ssstolic IS abose 130 it should be measured again after 5 or 
10 minutes rest It is cien better to ha\e the patient quietl) at 
rest for JO minutes and to estimate (he pressure erers 5 minutes 
during that time Tins ma) make a difference of as much as 30 
m m m the sjstolic pressure The lowest reading should of 
coune be recorded on the chart as the true le^ el 

The abose standard of 130/70 has often been criticised as being 
unduh bcscre In support of our contention that it is not we 
would state that it has been m use m our department for man) 
\cars and tliat increasing e-xpericncc confirms ifs correctness 
Further RobinsonondDrucerinareccntstud) (1940)oftheDOnnal 
range of blood pressure came to the following important conclu 
sions (1) The normal range of blood pressure for men and women 
i!» no to 1 JO s\stolie and GO to 80 diastolic (2) Blood pressure in 
normal persons does not rise with age but it does n«e m pre- 
hsTiertensixe and h)'pcrten5isc patients (S)Thed3il\ and^carl) 
%anation of blood pressure in normal persons is 5 to 10 mm Hg 
Higher les els of blood pressure show proportionate!) greater and 
more erratic )earh variations (4) A blood pressure historv is 
more nearlv normal as it shows occasional pressures below 110 
svstohe and 70 diastolic (5) \ blood pressure hislors of over 
120 s) stolic and SO diastolic ov er n ten ) ear period is pathological 
and IS an almost infallible sign of incipient h)-perfension (G) Tran 
sient rises m blood pressure should not be ignored and should lead 
one to suspect s furtlier pemianent nse (7) Slighth ov cr 40 per 
cent of the population is cither actuallv or potentialh 
b)‘pertensi\e 
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Weight-taking 

The patient should be weighed at each \isit, taking care, of 
course, that the clothing is of the same weight, or that allowance 
IS made for anv difference There is e\Klence that abnormal 
increase may gi\ e early warning of the onset of pre eclamptic 
toxemia (p 334) 

The VVassennann Reaction 

This IS best carried out in e\ cry patient ns a routine, for thereby 
a syphibtic patient is sometimes detected who would have been 
otherwise o\erlooked If it is not done as a routine it should 
certainlj be carried out if there is any historj, obstetrical or 
otherwise, leading one to suspect the presence of syphilis At 
least 10 cc of blood should be taken The arm is held for a 
minute in the dependent position, the Zingers closed and opened 
a few times, and a length of rubber tubing then tied around the 
arm well above the elbow, sufRcientlj tight to obstruct the 
venous but not the arterial circulation, and tlie pulse at the wrist 
should not be obliterated The median basilic %em at the bend 
of the elbow is thus made to stand out and into it a large needle 
IS pushed The blood may be withdrawn into o syringe but 
this IS unnecessary as enougli drops quicU> into a test tube 
held underneath 

Obstetneal Examination 

After this general suncy attention is directed to the abdomen, 
which 1 $ examined sjstcmaticallj The patient should he 
comfortabl) on her back wth the head slightly raised so as to 
relax the abdominal muscles as much ns possible and the bladder 
should have been recently emptieil 

Before proceeding further it is well to estimate the exact 
duration of prtgnnno^ in weeks This is done by counting the 
nuniljcr of weeks nnd da)s from the first daj of the last period 
Attention will thus l>e itnniedt itcl^ drawn to my discrepancy 
faefwecn the dtiradioii ofamcnorr/itcu and the /icrg/itof tliefundas 
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lnchnn^ be taken off tiusforencli week less than term (lownto34 
Ui undulj Jartc girth suggests muftiiife prctnancj or ludranmios 
but it may b< due to fat or \erj rarely to a large o^a^an cyst 
complicating the pregnantj or n large fibroid In a recent case 
of ours it was due to fcctal ascites 

Palpation is the nc^t step Always stand on the patients 
riglvt side facing her liead Make sure that the liands are warm 
Suppose for purposes of description tliat the pregnancy is at term 
or near it The height of the fundus should first of all be noted by 
placing the ulnar border of the left hand horizontally at its upper 
most le^ el 

I undal I'nlpalion Now lay both linnds flat on the upper 



Fie j Abdon nal palp^^lon First step Pftljxiting the fundus 

part if the abdomen te on flic fundus (Fig S) Palpate 
genth md ligbth not with the palms of the hands but with 
the j ulps of tl 0 fingers which are more sensitn c U the fundus 
one should feel in a normal \erlex presentation the somewhat 
soft indefinite md ^clatl^el^ immobile breech of the feetus 
I aieral Falpalimi Tsow bringbothhmdsdownwnrds stillfacmg 
the patient s head along the 1 iteral aspects of the abdomen so as to 
p dp ite the sides of the uterusjFig 6) If the position is a first or 
second a erte\ the back should be felt on one side and the limbs on 
the other The back is recc^ised by its being flat If in doubt it 
IS a good plan to press the fundus gently downwards towards the 
peh IS (Fig 7) This flexes the back and makes it more 
1 rominent On the opposite side can be felt the fcetal limbs 
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They can usually be felt faitiy distinctly, but in the prirnigraiida 
with a thick abdominal uall they mnj be indefinite. 

Method of palpating antmor shoulder (see p 132} 

Pelvic Palpation Now turn and tuce. the patient's feet Using 



Fio 0 Abdominal palpation Second step Lateral paJpnUon 



I (O 7 Abdominal palpation Preening tlic fundus dOR’nn-ards 
to maVe the baclc more prominent 

the left hand and with tlie thumb on tlie mother’s right side and 
the fingers on the left so that the ulnar border of the hand is upper- 
most, feel for the foetal head which will be felt either aboae the 
pelvic hrim or fixed m the pels K (Fig 8) If it is above the brim 
it can be easily recognised U\ its being liarder and towndi^^if 

EKOWS* S tkTS-HTll CiEK. 
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the brcccli If it is engagcil in the pelvis it is more difficult to 
recognise, and if deeph engaged it mas be impossible to feel it 
In such cases it is useful to ask the patient to ‘ let her breatli out ” 



Fio S tUJomtnal fuIp-ilKin Tlunl step Pohic palpation. 
Pal(<attng the ftrUl tMad in a \ertev presentalton or the brreeb 
in a biwli I re<ent-»tion \ ft — ^Tbe left hand is u««l and the 
exiniiner f ie« the patient s feel 



P/c 0 Abdominnl paJpalion Fourth step. lehie paljotjon. 
Recognising Ibe presentjiig part 

During expiration gentU sink the fingers downwards and back 
wards behind the ^^upllV5ls pubis. Just at the end of evpiration 
the hard rounded head can be felt deep in the pel\ is 
This IS tie think, the most useful manoeuvre for palpating the 
head but another is commonU practised and is indeed necessaij 
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as by means of it we arc enabled to decide whether the head is 
well or poorly flexed — not, by the way, a matter of great import- 
ance In this both hands are laid on the abdomen, one on each 
side of the mid line just abo\ethe symphysis pubis, the tips of the 
fingers pointing doniiwnrds (Fig 9) and the thumbs almost 
touching each other Firm pressure is made downwards and 
backwards o\ er the pelvic brim so as to palpate both poles of the 
fcetal head 

To detect vi,helhir the head ts Jlexed or extended proceed as 
follows Phee both hands on the abdomen, one on either side 



Tic 10 Aldomlnatj ilpation Method of finding \;hether the head 
IS fie^ed or cMendcd mdej or ) 

of tlic middle line with the finger tips about 2 inches below the 
umbilicus, so that they are well abo\c the poles of the head 
(Fig 10) Now bring the finger tips gently don ms ards towanls 
the symphy sis till they comem contact with the head If the 
fitigm coTfift ftist m cssntact with the siTicipnit, it is lying at a 
higher level than the occiput, and the head is therefore flexed 
If the opposite is the case the head is extended, and if both poles 
are ly mg at t he same Ics cl the head is midss ay between flexion and 
extension 

By these manctuiTCs therefore we determine — 

(I) The presentation and position of the feetus 
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(2) In a vertex presentation whether the head is engaged in 
the pelvis 

(3) Whether the head is flexed or extended. 

A few important points regarding the engagement of the head 
may be noted here — 

(1) In p^mlg^a^ id® the head should be engaged in the pdvjs 
three weeks before term It mas of course be engaged long 
before this but if at or after tins time it has not vet entered 
the pelvis we should trj to fnd the reason In the following 
conditions the head mas not be tixed (a) Contracted pelvis or 
disproportion in size between head and pelvis (i) Occipito- 
postenor position (<) Hjdmmmos (d) Multiple pregnanci 
(e) Placenta prcina (rare m pnmigraxid®) (/) Pchic tumours 
(g) A loaded pehac colon or rectum (h) In fulls 20 per cent, of 
cases no cause can be found and one can onlv explain it br 
assuming that there is lack of tone in the uterus or abdominal 
muscles Ehrenfe^t suggests that some of them ma^ I>e due to 
flxAtion of the emu at an unusualK high Ie>c] in the pchis 
It should iiowe>er be atwais l>ome m mind that the patient 
mav be ivrong tn her datc« and therefore not so far adimnced 
m pregnanev as had been supposed. In such doubtful ca^ we 
mas obtain helpful esidence i^rardmg the stage of pregnanes 
from the date of quickening the height of the fundus, but most 
of all from the sire of the fat.il head and br testing its hardness 
and the svidth of the sutures and fontanelles bv vagma! palpation 
(for method see pi»2“9) It is importint too to enquire carefullv 
mto the menstrual historv The periods mas have been irr^ular 
before pregnanes began and the patient in the habit of missing 
one or two periods occasionallv, m which case the amenorrheea 
ma> base preceded the commencement of pregnanes bs several 
weeks {p 124) 

Of all the cau«cs of non engagement of tl e fcetal head m the 
pnmigrasida one of the commoner nnd the most important is 
disproportion and it cannot be too often or too stronglv impressed 
upon the beginner that trAen (he head w piund la be ma~able dba~t 
the pel ic bnm three j'eekr before the eifimnfed ia'e of deh try tl ir 
necessary to find out the reason and to eiBude eotitracied peHs 

(2) In the multipara the head is often not engaged tCl the onset 
of labour or even until the b^iniung of the second stage Its 
mobility m this case therefore need not necessanlv cause anv 
anxiet} unless for some other reason disproportion is suspected 
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Auscultation By auseultAtion may detect a uterine or a 
fume souffle, as ^^e^ as the fetal heart soxmds 
In listening for the fetal heart sounds it is important to note 
the point of maximum intensity. The binaural or Pinard’s 
stethoscope may be used, but the author has for man)' j ears used 
only the direct method, mth the ear applied to the abdomen, a 
thin towel intervening 


Pelvic Measurements 

The routine pehic measurements taken are the mterspmous, 
mtercnstal, external conjugate, the diagonal conjugate and the 
size of the outlet It is unnecessary to attempt to make accurate 
meaburcmejits of the outlet unless there is reason to suspect 
outlet contraction Suspicion of this might be aroused, for 
example, if there were a male tjpe of distribution of hair on the 
abdomen or elsewhere, as this is sometimes accompanied by a 
male tiTie of pelvis with a narrow pubic arch 

Interspiaous Diameter. This is taken between the outer borders 
of the anterior superior iliac spines It usually measures from 
9 to 10 inches (22 85-2S 4 cm ) If it is below 0 inches a generally 
contracted pels is ma) be suspected 

Intercristal Diameter. This is measured between the farthest 
apart points of the outer borders of tlie iliac crests and should 
measure 10 to 11 inches (25 1-28 cm) It should be at least 
♦ inch (2 cm } greater than the mterspmous diameter Less 
than this may indicate conlrocted pelvis of the flat type , while 
a measurement belmv 10 inches (25 4 cm ), yet exceeding the 
interspmous diameter by the nomnl amount, may indicate a 
generally contracted pelvis 

External Conjugate (Baudelocque's Diameter). This is measured 
from the anterior surface of the symphysis pubis just below its 
upper border, to the depression below the tip of the last lumbar 
spine In order to measure it Uie patient should lie on her left 
side, with tile knees moderate!) Ilexetl To find the tip of tlie spine 
of the last lumbar ^ ertehra drop a perpendicular to the couch 
through the highest point of Uie uppermost iliac crest and mark 
where this line cuts the inid Ime of the back Ihe desired point is 
J inch (1 3 cm ) below this An alternative method is to take a 
point inches (3 8 cm ) above the centre of a line joining the two 
posterior superior ilmc spines The externa! co2}]Ugate should not 
measure less tlian inches (19 cm ) Though it is not al>sa)s an 
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eas% nieisiircmcnt to take cspecnlh in a fnl woman it is in our 
e\perience a most \ nluable one and if defmilch less than 7i inches 
(10 cm ) alwass means a contracted peh is The fact howeier 
that the external conjugate measures 71 inches (10 cm ) or more 
does not exclude pehic contraction and this limitation of its 
usefulness should he borne in mind 
The Diagonal Conjugate This is the distance between the 
lower margin of the sN^mplnsis pubis and the centre of the sacral 
promontor\ andisbj far the most important pelvic measurement 



rio 11 Mrasuring tli« O ngonal Congugntr Tie left hand 
internal in this h^rr but it h more ii ual to uh tl e n^l t 

ft IS not necessarj nor indeed possible to measure it m es ers case 
for if the head is in the pelvic caxitj the proniontor\ cannot be 
reached without pushing the bead abo\e the pelvic brim This 
would be unjustifiable interference as with the head m the pehac 
caxutj there cannot be anj disproportion between head and pehic 
miet nJjjch matters fir more than the diagnosis of n slight degree 
of pehic contraction 

\Mien should the diagonal conjugate be measured ? It mai , 
of course be done at the first visit howe^er earlj m pregnancx 
that may be but it is better to put it off till tlie 80th week or 
even later for the \-ulval ring and especialli the perineal both are 
then softened and offer less resistance to the iipwartl pressure of 
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the examining hand The promontory can therefore be reached 
nith greater ease and with less distress to the patient than if the 
examination had been carried out in the early months 

il/cflswri«g the Diagonal Conjugate The following is the best 
method of measuring this diameter The patient should he in the 
left lateral position irjth the thighs well dranm up and the knees 
bent Sterile gloses are Mom and the external genitals are 
rendered siirgicall> clean The labia are gently separated bj the 
fingers of tlie left liand, and the index finger, or the index and 
middle fingers, of the right hand are introduced into the vagina 
and passed upwards until the promontory is reached (Fig 11} 
In order to reach the promontory it is always necessary to press 
the vulva and especially the perineal bodj upwards and back 
wards, and at the 30th week or later this can be done to a consider 
able extent, and without causing much distress to the patient 
How IS the promontory recognised ’ Just above the promontory 
the bone recedes from the finger The finger should therefore be 
pushed upwards on the front of the sacrum until the bone is felt 
to recede Immcdiatelj below this point is the promontorj 
This IS an important precaution to take ns unless it is obsen ed 
the finger may be simply resting on the front of the sacrum far 
below the promontory, and an altogether false idea of the length 
of the diagonal conjugate may be obtained 

The point where the examining band impinges on the under 
surface of the symiphysts is marked with the tip of the index 
finger of the left hand The hand is then withdrawn and the 
distance between the point marked and the tip of the finger that 
reached the promontory measurwl This is the diagonal conjugate, 
and normally measures 5 inches (12 7 cm ) By subtracting 
I mch we get the length of the true conjugite which should 
therefore measure 4i inches (11 5 cm ) ^ 

\Vhcn the diagonal conjugate is of normal length it may be 
impossible to reach the sacml promontory If however the 
promontory cannot be reached at inclies it can be assumed 
that the true conjugate is 

Before withdrawing the band an attempt should be made to 
obtain some idea of the general ships find capicit\ of the peh is. 

1 ince arx] \aun) 7 , m ttieir mdjotogical imestlcaltort o( 500 fcnule prhes 
in Vnnenit} CaVepc Ilospilnt, London found (hat (tie jneaa tength of the 
i bsleUital true fotjjUKilc diameter wns 118 null metres (4^ Inches) and of the 
anatomical tnie conjugate 12i millimetres (4{ mehc*') II apfiears therefore 
tli.tt wc must regard u true lonjugatr of less than inches as abnormal 
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The method of doing this and the points to he noted are described 

at p 2C3 

Measurement of the Outlet. This should l>c earned out as a 



tiQ 13 Measucins the anteroposterior diameter of the outlet 
Finding the tip of the sacrum (Chossar Moir) 



Fig 13 Weasunng the antero-posterior diameter of the outlet, 
second step (Chassar Mon) 


routine procedure at antenatal examination itli the patient 
in the left lateral position the lei^h of the transserse diameter 
may be gauged roughly by pressing the knuckles of the four 
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fingers between tJie ischwl tuberosities A more exact method 
Ins been recentlj described bj Chassar "lloir (Fig 14) The 
trans% erse diameter should measure uiches (10 ) cm ) 
Formeasurmgtheantcro postenordmmetcr(5Jinches 13 0cm ) 
he adsnses the following procedure (Figs 12 and 18) ‘ T1 e exact 

position of the tip of the sacrum js first determined and on this 
pomt the tip of the middle finger is pressed The hand is then 
raised until the under surface of the pubes impinges on the base 



Fio J4 ^IcasunngthetraimeisediajnrtCTpflhecutlet (Chas.«arMoir) 

of the finger or knuckle from this tlic measurement can later 
be obtained Vn emptj rectum is essentia) for the test 

The antcro posterior diameter may also be measured bj an 
ordinatj pcHimeter The end of one blade is placed on the lower 
margin of the symphjsis and the end of the other on the external 
surface of the tip of the sacrum One centimetre must be deducted 
for tlie thickness of the sacrum 

It IS of course possible to measure the outlet \ ery accuratels 
bj means of ravs — the antero posterior diameter on the lateral 
Mew of the pelvis and the tranS>eR.e diameter on the antcro 
posterior xuew (ttde infra) 

XRay PeUimetry In certain clinics an \ra\ examination 
of the pell IS is non a routine measure m all primigravidT It 
should certainlv be carried out m everx case m which there is am 
reason such as short stature cMdence of rickets or of male tvpe 
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or pch IS, high head ithin three weeks of term in a prmiigmncla 
or a historj of tliJRcult dejnerj Two i mis shoiiH }>c taken — an 
antero posterior, looking down into the peh is, and a lateral s lew 
The methods in common use arc described in Chapter XXX\ B\ 
using both \Ie^^s accurate nien-surements can be made of the 
important diameters as follows 

(1) luhr Inifl (o) The trueconjugatce\tendmg from a point 
on the posterior surface of the s\Tnph\'S!s pubis 1 cm below its 
upper border to tlie mid point of the protnonton of the sacrum 
(4j inches llSem), (6) the tmnsserse diameter, i e , tlie longest 
distance separating the iho pectineal Imes (5 inches, 12 a cm ) 
(c) the posterior sagittal diameter, i e , the part of the true con 
jugate hing posterior to the transicrsc (2 inches, 5 cm ) 

(2) At the Outlet The plane of the outlet (plane of least peh ic 
diameters) c\tends from the lower border of the s%‘mph\*sis pubis 
backwards at the lesel of the ischial spines to a jwstenof pomt 
about the junction of the sacrum and oocc\"c On this plane tlie 
follovMng diameters can be measured (a) the antero-postenor 
(jJ inches 18-0 cm, Isicholson), {h) the interspmous between 
the tips of the ischial spines (4J inches 10 5 cm , Nicholson) , 
(f) the truisserse, between the two farthest apart points on the 
inner surfsccs of the ischial tubcroMlies, usuallv about 1 inch in 
front of the base of the ischial spines (4J inches, 10 9 cm , Ince 
and loung) (d) the distance between the sacnim and the line 
joining the ischial spines (i c , the width of thesacro-sciatic notch) , 
(r) the jxjstenor sagittal diameter — the part of the antero posterior 
diameter behind the traiisiersc (3l inches 8 5 cm ) 

In addition to the measurements abo\e described, occasion 
should be taken to obserse the general shape of the pehic inlet, 
including its forepart (p 263) the shape of the saero-sciatic 
notch the length and cunalure of the sacrum the depth and 
mclinition of the ssmpbssis, and the width of the subpubic angle 
III Ince and \oung s senes of 466 pelves this angle ranges in order 
from 76® to 120° with a mean of 93 3® If the pictures are taken 
at term the size of the fcrtal head can be measured at the same 
time m the lateral view and its relation to the pelvic brim studied 
The methods used in doing this are described on p 3i6 

Infernal Examination 

At the time of measuring the diagonal conjugate the pelvis maj 
be explored for the presence of a tumour, cj'st, or other abnor 
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mahtj, if this has not been done previously In the above 
description of the exnmmation of the patient we have assumed 
that the pregnancy is at term or near it Nowadajs, however, 
most patients come to the clinic at an early stage of pregnancy. 
It IS always adv isable to make a lagtnal examination at this first 
itstl, in addition to the general exammation, for thereby some 
abnormality such as an ovarian cyst in the pouch of Douglas, 
giving rise to no sjmptoms m&\ be discovered An opportunitj 
IS thus afforded to treat it at a time when treatment is easj and 
safe, and before it causes complications At the same time the 
opportunity should be taken to look for abnormal vaginal 
discharge As pte\ lously explained (p 38), it is better to postpone 
attempts to measure tlie diagonal conjugate till the 30th week or 
later 

Vaginal Discharge 

Everv vvoman has a vaginal discharge m pregnancy, especially 
after the third montli It resembles condensed milk in colour and 
consistenej, is not seen on merely separating the labia but only 
on inserting the forefinger into the posterior fomi\ and depressing 
the posterior vaginal wall so as to allow the discharge to escape 
If the discharge ts so profuse as to be evident on separating the 
labia and especiahy if the vulva is red and inflamed or tliere is 
pruritus It IS probably abnormal ami should be investigated at 
the first visit so that treatment maj be started at once Tlie 
method of inv estigation is described on p 5S1 

Reassurance and Advice 

This completes the routine examination of a normal patient 
The examination should at all stages be carried out with the 
utmost gentleness, and every effort should be made to reassure the 
puiienl and to gam her confidence and CO operation 47) Arrange- 
ments for confinement will be discussed, aduce will be given 
regarding the hjgicne of pregnancj, including diet, care of tlie 
breasts and nipples, bowels etc It is usually an adv mtage to put 
into her hands one of the excellent booklets ^ giv mg adi ice on the 
care of the health during prcgnincj Such x book can be studied 
at leisure, and the phj sician can mark paragraphs to w luch special 
attention sliould be giv en In this wtiv he is more likelj to obtain 

* \ suitable one winch also contains achapter nn Preparations for Confine 
ment’ is tl e Vutlior s \dvice to Ihc Expectant Vlotlier on the Cftte of her 
ileaUbnndthvtof horChild I iflhLdllton lavlng^tonc Edinbui^h Price 
Sivponct 
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the CO operation of his patient in earning o it recommendations 
for ad\ ice to a nen oiis iroman howeier painstaVingh it ma% be 
gnen is liable to be all too soon forgotten As an alternatne a 
leaflet rnaj be gnen containing a few stmplj worded instructions 
(Appendix E) 

Frequency of Exanunations 

The patient should be seen ererj month from the time of 
booking until the SOth week, cseiy fortnight from then till the 
S6th week and thereafter eiery week until deliier} This is 
the least tliat can he regarded ns adequate A d^nite date 
should he gi\en for the next visit and a note of this should be 
kept Failure to keep an appointment should alnass lead to 
enquirj into the reason This maj be m the first mstnnee bj 
letter but if this fails a personal s isil should be paid \ crj rarelj 
indeed is it necessarj to dechne further responsibilit\ berause of 
non attendance In clinics these records are usually kept b\ the 
sister in>cliarge and she tluough her staff, or through the social 
service department should keep closelv in toueli with patients to 
ensure regular attendance, and to see that as far as possible ads ice 
gii en at tl e clmie is followed 

Subsequent Examinations 

In normal cases obstetrical examinations should take place 
at the SOth and SOtli week and for the last tune a week or so 
before the expected date of delivery These will include the 
ascertainment of the presentation and position the situation of 
the head in relation to the peine brim and the auscultation of the 
fcelal heart and of course there will be in addition the routine 
exam nation of tl e urine blood pressure etc At the v isit at the 
30th w eek it is necessary to exclude breech presentation for if it is 
found it will soon be necessary lo perform external \ crsion (p 188) 
At the other y isits it is usually suIBcient to mtemew the patient 
The urme is exammed blood pressure is estimated, cedema is 
watched for the weight is taken enquirj made regarding the 
general health and necessary advice gnen \ date should always 
be gnen for the next return visit *ind a note of this date should 
be made 

Visit to the Patient s Home 

If the confinement is to take place in the patient s own home 
it will be well fora nurse tovTSit the house at least once about two 
months before the expected date in order to see the arrangements 
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made for the deliverj’. Attention will be paid to such matters as 
the selection and preparation of the lying-m room, arrangement 
of the bed, etc. Instructions with regard to materials to be 
obtained for the confinement, such as rubber sheeting, cotton 
wool, disinfectants, sterilised dressings, etc., will already have 
been given in the clinir, and it will now usually be only necessary 
to look over them to \cc that all is in order. 

CO'Operation of the Patient 

As previously pointed out, every effort should be made through' 
out the examination above outlined to reassure the patient and 
gain her confidence and co-operation, w-hieh are m the highest 
degree essential to success. In this connection I cannot do better 
than quote Dr. J. S. rairbairn, who has probably done more 
than anyone else to emphasise the importance of this rather 
neglected aspect of antenatal care: “Time gi\en to talks 
and discussions about the many triHcs that occupy Jier mind 
is never in vain, and the care and thoroughness with which her 
case is investigated arouse m her the confidence m her attendants 
and in herself that is a necessary prelude to successful supervision 
. . . The presentation to the woman’s mind of childbirth as a 
natural process must be a guiding principle throughout all talks 
and examinations. Most vromen have a proper perspective, but a 
material proportion approach pregnancy nnd labour with a \ lew 
distorted by wliat they have heard or rend of tlie terrors of labour, 
of its long duration and its dangers Some may have had a pre- 
vious unfortunate experience which Ims left a marked impression, 
or the pregnancy may be unwelcome, possibly even deeply 
resented, and its termination unsuccessfully attempted, with an 
added fear that danger in labour is thereby increased or that the 
fcetiis may be malformed. A not uncommon type requiring special 
management is that of the woman who looks on child-bearing as 
a burden and is unwilling to make any sacrifice she can avoid. 
These are evaniplcs of difiictill cases requiring careful considera- 
tion from the psychological side, hut all will benefit by confidential 
talks in wluch the woman can show what is m her mind, and 
possibly reveal hidden dreads that otherwise she would keep to 
herself, thus jiossibly interfering in some way with normal 
function.” 

The following section, still further elaborating these ideas, lias 
been kindly written by Mr. A. J, Wrigley. 
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The Prenatal Preparation for the Confinement 

In this section an attempt mil be made to indicate the lines on 
«liich the confdcnce of the aroman in herself and in her doctor 
IS likely to be mcrcasctl and some possible means nhcrehs the 
factor of fear mis lie lessened bj short explanations of the nature 
of childbirth and of the was s in srhicli the patient can help herself 
and her attendants 

The initial \isit of a Moman pregnant for the first tune to 
the medical man or woman avho is to be asked to take charge of 
the confinement mil probabK be an ordeal for the patient, 
especiallj if the patient and doctor are strangers and liaae not 
met before Not that she is entireh ignorant of prenatal super 
\ ision as this branch of medicine is non widely recognised bs the 
public The woman howeaer wiU base onh an uncertain idea 
as to the nature of the im estigations necessary and if she is 
npprehensue she will alnass anticipate the worst ^s a result 
an enormous amount of good or harm may result from this 
mteniew and it is proposed to put dosrn a few pnnciples the 
acceptance of which it is belieied will make tJie was easier for 
both the patient and her doctor 

At this the first Msit there are sereral items of a domestic 
social and economic nature to be discussed and with the excep* 
tion of a few enquiries as to the general health of the patient an 
excuse can easth be made if it is thought to be desirable to do 
so to postpone anA medical examination Thus it is of practical 
importance before agreeing to lie responsible for a confinement 
in the home to ascertain something of the nature of the house 
and the room in which the esenl shall take place Such matters 
as the presence nature and provimits of the water supph and 
the lasatori must be noted These are the days of di\an beds 
and it IS most unwise to attempt the delivery of a babi on a bed 
of this design ^^Tien a woman is confined m childbirth she can 
no longer look after her own home, and in consequence it is 
necessary that help of an irreproachable reliabiLty be obtained 
If an\ of such items are unsatisfactonls provided for or if tlie 
financial resources are likeh to be seseTel\ strained hv a confine 
ment at home it ma\ be a wiser plan to suggest or uisist that 
the patient goes to hospital 

One of the greatest benefits of regular antenatal supemsion is 
that patient and doctor have a chance to know and to understand 
each other The bearing and attitude of mind of a doctor toward 
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e woraati is of greater importance in pregn'incy tJian probablj’ at 
any other time Such characteristics as mtiecision, roughness m 
examination, or possible slackness bj not insistmg on regular 
visits are watched for by the majority of women Itisalmostas 
if the patient conscioiislj or unconsciously is judging the skill 
with winch her confinement is to be managed by the beha^ lour of 
her doctor m the prenatal period and of course she is generally 
perfectly correct in this assumpbon As tins confidence is going 
to be a factor of enormous inijiortance in the diminution of fear, 
the conclusion is obi lous 

The Value of Explanation and Reassurance 
At the first examination of the patient it is a wise plan to 
explain to the patient the nature of each investigation and the 
possible xalue of the information obtained The woman should 
be told when cacli and eiery examination reveals a nonnaJ and 
natural state of nflairs The routine examination of such n patient 
With perhaps a brief remark at the end to the effect that all seems 
to be normal is not likelj to carry the same reassurance as a 
detailed account of the findings In addition an explanation of 
what IS being done will be more hkcl> to ensure the co operation 
of the woman, and will facilitate m consequence the vaginal 
examination No question nskeil b> the patient how e\er stupid 
It mil) appear, should ei er be turned dow n Jightlj It is probable 
that tlie doubt has been a source of worry for some time and a 
full explanation must be gi\en as to wbj her fears were needless 
and why she need have no worry oxer tlint particular point Thus 
8 woman will frequentlj ask if the baby is m the correct position 
m the eurlj months of pregnancy or w ill hax e been told by friends 
that siie IS too small to have a natural birth An imperfect 
or careless answer will mean untold trouble m the next few 
montlis 

If any abiiomialitj is discovered a decision must first be made 
os to whether the jiatient nectl be told at nil ami if told it is a 
far wiser plan to tell everjlliiiig To Icne the patient with the 
unpression that something is being kept from her will at once 
produce the feelings of fear and aoxietj, whereas the know 
ledge that an nbnormalitj has been discovered and its possible 
importance assessed will add to the confidence she has in her 
doctor 

Rj proceetlmg upon these lines and bj the use of common 
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sense the patient should reacli the end of pregnane) nith a sense 
of confidence in her doctor that wiH do much to lessen her fear of 
the labour 

Another source of anxiety lies m the fact that she has ne%er 
before experienced the pains of childbirth Her uiformation upon 
the nature of the forthcoming ordeal tstll be acquired from con- 
versation with relatu. es and friends, or from books and jieriodicals, 
or m these days t\ cn from the cinema and theatre It is a cunous 
paradox that the majoritx of so calle<l friends appear to take con- 
siderable care to impress upon the pnmigraiida accounts of 
every abnormalit) and complication of cliildbirth that the) 
themsehes ha^ e experienced, oruliich lias e been related of others 
These accounts are remembered and the man) others who ma) 
state that the experience was far less of an ordeal than was 
expected are apt to be put on one side as being tlie exceptional 
and luck) Man) modern nosets are considered incomplete 
without a lurid, alarming and detailed description of childburth, 
the reading of which w-iU do an) thing but reassure a prospccti\e 
mother 

Women’s journals frequently contain articles on childbirth of 
a scmi medical nature, and. howeser good the intentions therein, 
the impression left is that the reader is about to embark on a most 
, exhausting experience, but she must make the best of it The 
dut) of the doctor i» to ascertain what ideas tlie patient alread) 
has and to ask her if she has gleaned an) information from an) 
source as to what she is likely to expenenee The most surprising 
replies will be forthcoming, and again an explanation of what is 
probabl) a more normal state of affairs as it exists mrealit) should 
go far to help Not that the pom and discomfort can, or should, 
be belittled in an) wa), but rather that fears that ha\e no 
foundation must be dispelled It is bcheaed that this aspect 
of antenatal work is of great importance and that it has recen ed 
hitherto little or no attention 

Explanation regardmg the Nature of Labour 

Another worr) to a large number of women is that the) are 
naturall) entirel) ignorant of the nature of a labour, and in con 
sequence as to what is expected of tliem During the last tno or 
three visits of the patient it is advised that the medical attendant 
spends a few minutes m explanation First gi% e a brief description 
of the usual wa) s in which the onset of labour is to be recognised 
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In the ma]ontj of paiietits thu occurs with the onset of the 
labour pains The patient is told that she recognises these pains 
bj the fact that they occur at tegular intervals, that they must 
coincide with a hardening of the abdomen, and that they are felt 
m the lower abdomen and back Tliose women who have suffered 
from spasmodic d} smenorrboea should be told that the first pains 
of labour are similar to tlic pains they have experienced at their 
periods and that frequentlj they ate not so severe Less often a 
“show ’’ of mucus or blood precedes the onset of the pains and 
it maj he wise to explain why the show occurs Occasionally 
rupture of the membranes takes place This is alwaj s an alarm 
ing event The woman should be told that m all probabihty its 
significance is trivnl that it usually occurs at night that she 
should inform her doctor at once and remam qmet until she has 
been examined 

A brief explanation of what is taking place m the first stage of 
labour should be given and it is considered to be most important 
to impress on the patient that although she will experience no 
sense of progress during this stage, nevertlieless such progress will 
be taking phce automatically She should be told that until and 
unless the pains occur with great rapidity she will be better up 
and about, that she should lia\e meals, and that the more she can 
occupy her mmd in the intervals the better Ordinary clothes 
are not worn because tbej may not be clean or because they may 
become soiled If the pains are \ cry strong and occur at short 
intervals, she will be likely to gam confidence when she has tlie 
knowledge that the length of the labour will probably be corre 
spondingly shortened 

Some explanation of the effects and the factors that go^ ern the 
admiQistration of hypnotic and analgesic drugs should be giien 
Every w oman could in theory be given a painless labour, but there 
would be \erj few live babies Explain that whereas it is not 
adMsable to giie pain relieving drugs at the beginning of labour 
owing to their effects m mhibiting contractions and their action 
on the baby it is equally liariiiful to delay their administration 
until a stage of real exhaustion is reoched The majority of 
women rapidly appreciate the situation, and nitli an improved 
understanding their co operation often is greatly mcreased 
Similarly, an explanation as to why it is impossible to consider 
general anaesthesia at an early stage is far more likely to be 
accepted than no explanation at all 
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CHAPTER IV 


THE HYGIENE OF PREGNANCY 

IViirLST jt js a truism to saj that pregnancy is a plijsiological 
function, and while many a woman demes benefit from some 
harmonious relationship between herself and the fcetus, jet every 
obstetrician knows that pregnancj is also a period of stress and 
strain, and that few v>omen pass through it without more or less 
functional, or even oi^nic, disturbance By judicious and timelj* 
advice regarding details of personal hygiene, the medical attendant 
can do much to obvnate such disturbances, and to prevent them 
from developing and constituting a serious menace to health. 
Besides, pregnant women, especially of the better class, are 
accuslometl nowadays to take an intelhgent interest in their oivn 
welfare, particularly in matters of diet, on which tliej are kejit 
well informed by the lay press. The worker in the antenatal 
clinic has, too, a peculiarly favourable opportunity for educating 
a section of the population who stand badly in need of such 
instruction, in mitters of personal cleanliness and general lugiene. 
Host patients come to their medical attendant only during illness, 
when the chief concern is to get them well, and personal hygiene 
IS of secondary importance for the time being The evpectant 
mother, on the otlier liand, is usually well and therefore able to 
carry out the measures advised She is in a receptn'e frame of 
mind and therefore willing to do so, and we can use the additional 
argument that the health measures we advocate are for the 
benefit of her cliild, as well as of the mother herself A woman 
who has hitherto paid but little attention to the common rules of 
healthy living may, dunng pregnancy, vnth a little judicious 
guidance, form habits of sleeping with open windows, of regular 
bathing, care of the teeth and so on, which to her great benefit 
may' become pirt of her daily routine throughout the rest of her 
life. In our, quite proper, eager hunt for abnormalities m tlie 
pregnant woman, this positive and constructiv e, and m the literal 
sense of the word, preventiv e aspect of antenatal care is apt to be 
neglected and relegated to a position both in time and place that 
does little justice to its importance. 

Tlie object of artten ilal care tlierefore should not be so much to 
discover or even to diminish the incidence of abnorinahtj’ in 
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pregnancN and parturition, as to secure normalit\ and a high 
standard of mental and bodih fitness Onh Ij\ making this our 
aim can full advantage be taken of the great opportxmities 
afforded bj the clinic m so far as constructs e ph\-siologj is con 
cemed, and perhaps onl\ then sliall we realise our essential 
ignorince concerning the ph\siolog^ of pregnanex and take 
adequate steps to rcnicdx it 

These constructne efforts are especialU liable to be ni^lected 
in the crowded antenatal clinic where the medical officer is obliged 
to see large numbers of patients lo a limited time, and in that 
respect the clinic compares unfavourabK witli good-class prn-ate 
practice On the other hand it affords an unparalleled oppor 
tunltx for group instruction if a little troubleis taken to organise it 
Instruction m the form of talks or demonstrations eon be given bx 
the medical oflieer especiallx if a woman bx a sister or «ocial 
worker or cxen bx a xoluntai^ helper, provided she has the 
necessarx equipment, particularlx in respect to knowledge of ele- 
mentarj phx'siologx and hxgiene lo make the talks interesting 
and helpKil Such talks each of xrluch should be limited to half 
an hour max be gix en dunng elioic hours or inunedmtelx before 
or after as seems most conxenient, and suitable subjects will 
readilx suggest thcmselxcs, such as * How the child lives and 
grows before birth, “ Ggicral care of the health m pregnancx, * 
“ Food in pr^nancx including lU influenre on the health of the 
child Dabx s first month,” * Breast fecxlmg ” ** Babx 
clothing Preparations for confinement, etc etc* 

Group instruction can howexcr, ncxer entirely replace personal 
talks as exch woman has her oxm individual problems of health, 
hx giene and domestic circumstmccs These personal talks are 
time consuming and necessitate the emploxTncnt of a staff 
sufficientlx laige to meet all demands, xnthout l>eing or exen 
seeming hurried for the more of the leisurelx tea table atmosphere 
that can be introduced the better If practical clas>es in mother 
craft can be added the value of the teaching wiU be much 
increased 

The possibilities from treatment of all expectant mothers bx 
artificial sunlight has been recentlx impressetl upon me bx a xnsit 
to the antenatal clinics of the Durham Countx Council where 

* Ao esceUent srnes of addresses to motfaen with • Notes for speakers * 
has teceatlv appeared in Mother and ChQd Titles and other mformatjon 
regarding them can be got from the Busine^ Managerof** Mother and CJiTd ** 

5 Tavistock Square London XT C.1 
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jts use IS routme Tfie Matemtt} and ChUd Welfare Medical 
Officer, Dr Edith S 'nilbsmson, is convinced of its value in 
improving the patient s gen^I health, and in relieving sleep 
lessness and other minor disabthties The mercurj vapour 
lamps used in their clinics are supplied hj Hanov la Ltd , Slough 
Fnglaiul 

Furtlier directions in ivbich these efforts at constructive 
physiology maj extend, especiallj as regards the psj chological 
aspects of pregnancy and labour, will be discussed m the two 
succeeding chapters 


Diet m Pregnancy 

There is no reason to suppose that any appreciable increase in 
the quantity of food is necessatj in pregnancy for tlioiigh the 
basal metabolic rate is raised after the 4th month (p 455) it is 
probable that the rise is neutralised by the reduction m muscular 
activity The League of Nations Techmeal Commission takes 
2,800 calories as the daily requirement of an adult female whether 
pregnant or not Some clinicians indeed advocate a restricted 
caloric intake m pregnancj on the ground that it prevents the 
fcEtus from getting unduly large and Prochomnk, of Hamburg 
in 3839 recommended a diet containing a reduced allowance of 
carbohydrate and tluid in the last six vvfelcs, so as to minimise the 
deposit of fat in the subcutaneous tissues, including those of the 
scalp, and tims reduce the size and vveiglit of the feetus at birth 
The bones of the cramal vault were behev ed to be softer and hence 
more easily moulded But there is no real evidence that the diet 
of the mother has any mflvience on the child's v\ eight, or that there 
IS any correlation between the vvciglit of the child and gam in 
weight by the mother, though there is reason to believe that a 
generous diet m pregnancy increases the probability of successful 
lactation (Garry and Stiven) 

It would appear, however that although no addition to the total 
caloric intake is necessary in pregnancy, an increase in the proper 
tion of protein is adv isable The League of Nations Commission 
takes as the minimum protein requirement of an adult 1 gm per 
kilo of bodj 'weight, but for pregnant and nursing women 2 gm 
per kiio ore advised (about 100 gni daily) The increase m 
protein requirement is chieflj clue to tJie fact that the pregnant 
woman has to provide for the needs of the graving tectus and for 
the growth of the uterus Dunng pregnancy there is a retention 
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of about 145 gm of nitrogen, made up is follons fcctiis TOgm , 
placenta, liquor ammi and membranes 19 gin , growth of the 
uterus and breasts, 39 gni and 17 gm respectiseh This repre- 
sents siK times that figure in protein or about 1 000 gni jlt 
least half tlus protein should be “ first class ” i e , den% cd from 
animal sources— milk, eggs and meat, the protcm of which has a 
higher biological \alue m that it contains certain essential ammo 
acids such as tjrosinc, trjptophane and cjstine, which the bodj 
cannot itself sj nthesise There is no c\ idence that a high protein 
intake is harmful though it is possible tliat it makes necessary 
an incrcas«l consumption of iitamins H and D (Tjieobalcl) It 
maj therefore be said that, provided the diet is already a 
generous one no modification of its quantity is nccessarv in 
pregnanev 

Much more imi>orlant, however, tlian the quantity of the energv- 
giMivg constituents protevn, catbobvdtale and fat is it to ensure 
that the diet contains a proper provision of mineral salts clucfly 
colcjimi phosphorus and iron nnd of the prolectivc accessory 
food substances or vitanuns Vecessarv as all tliese are in the 
diet of the ordiinrv adult thev arc much more so in that of the 
expectant mother, who has to provide not onlv for her own 
neevls but also for the needs of the rapidh growing and 
developing organism witbm her In the nect section we shall 
consider in detail wJiat the requirements of these substances 
are, and the consequences Uiat may follow deficiencv of each 
of them 


Mineral Requirements 

Calcium and Phosphorus In pregnancy there is a great 
demand for lime salts and pliosphorus for building the fccta] 
skeleton Tlie fcctus at term contains about 30 gm of calcium 
and 18 gm of phosphorus and this is chiefly laid down m tlie last 
three months (Table III ) 

Unless there is an adequate supply of calcium and phosphorus 
in the food the amount necessaij wtU, as far as possible, be 
obtained from the mothers stores m the skeleton Even the 
supplementarv mmerals thus obtained mav bo insufficient, 
and m consequence defective calcification miv* occur in the 
feetus which predisposes to rickets in infanev and childhood 
Toverud and Toverud estimate that from 16 to 17 gm of 
calcium and from 1 8 to 2 gm of phosphorus daih must be 
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Table HI Shozimg Daily T<t:lal Eelention cf Calcium, 
Phosphorus onii Vagnesiuvi (Micliel) 


Age ol icctui ! 

Ca (Cm) 

r (Oinl ! 

Mg (Cm) 

Up to 4th month 

0 015 i 

1 

0 010 1 

0 001 

4th to 5th , 1 

0 021 

0 013 

0 001 

1 

5th to 6th „ j 

0 031 

0 026 

0 002 

6th to 7th , 

1 OOCO 

0 036 

i 0 002 

7th to birth 

' 0 456 

0 254 

0 010 


ingested to ensure sufTicient retention to meet the needs of the 
tretus and prevent a negative balance of these substances in the 
mother This mmimutn is, however, rarely attained Thus 
these workers found tliat in 100 pregnant women m Oslo Norway, 
the calcium intake rarely exceeded l gm daily, and was usually 
not over 0 0 to 0 7 gni , while Coons and Blunt (USA) found 
tliat m eight out of nmc pregnant vromen the calcium intake 
was under 1 gm daily In neither case therefore was the daily 
mtske suihcient to meet the needs It ts probable that in Great 
Britain, where milk consumption is low, the state of matters is 
not more satisfactory Orr ( Food Health and Income 1D36) 
estimated the average calcium intake among the pregnant poor 
m England as 0 37 gm dailv 

Idilk is the richest source of calcium, and about 70 to 80 per 
cent of the calcium m the diet is derived from it One litre of 
milk contains 1 2 gm of calcium and therefore about 1 quart 
dailv, giving 1 4 gm , is necessary with other calcium containing 
foods, to ensure n suOicient intake Besides, tlic calcnira and 
phosphorus m milk are in the most suitable form to ensure 
retention Other less important sources of calcium ate oatmeal, 
fruits, vegetables and green leaves It can, of course, also be 
supplied m the form of soluble salts, such as calcium lactate or 
gluconate, but it is better to give it in its natural form, as in the 
above named foods, which contain other valuable food factors in 
addition 

Iroods rich in phosphorus are milk cheese, egg yolk kun meat 
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li%er whole ^^heat oatmeal beans spinach brussds sprouts and 
potatoes 

Effect of Calcium ond Phosphoms Defciency on the Offspring 
There is conclusive cxpenmental and clinical esudence to sho^r 
that a calcium and phosphorus deficiencs in the diet of the 
pregnant woman or a deficiency of either predisposes the child to 
rickets In cases of CNtreme deficicncs nckets mn\ e% en be present 
at birth (Preston Mawell Toscrud and Tosenid) It is more 
common howc^cr to find that the child is born mth a predts 
position to nckets — a predisposition which is not atwa>s capable 
of being Q\ ercomc bi good postnatal feeding Korcnchenki and 
Carr hai e shown that in rats rickets changes could be induced 
more rapidly and iiilh fp^eater certainty in the offspring if the 
mother during pregnancy had been fe<l on a diet deficient in anti 
rachitic s itamm (snlamm D) and calcium Mellanbj found that 
if bitches are fed during pregnanes on a diet that in the case of 
puppies Mill lead to rickets then the offspring base a greater 
tendencj to deselop this disease and this tendency i« the young is 
not remoied (ty a period o/good dirt but mas become es ident again 
at a later period of defective feeding 

Hypoplasia and defective calcification of the enamel and dentme 
of the teeth is another consequence The calcification of the 
deciduous teeth takes place from the 17th sicck till the end of 
pregnane) and that of the permanent teeth takes place partly 
in the latter part of pregnancy partlj during lactation andpartlj 
m childhood If calcification is defective the resistance to canes 
IS much diminished Toscrud and Toserud found that the 
children of mothers who had taken less than J htre of milk dads 
durmg pregnanes showed twice as much canes ns the children of 
mothers who durmg pregnancy had had a high milk vegetable 
and fnut diet The) assert too that while n predisposition to 
rickets ma) be overcome b) good postnatal feeding hspoplasia 
of the enamel and dentine cannot be so remedied 

Breast milk may be deficient m calcium and hence well marked 
rickets mas dev elop even in breast fed infants It has been 
shown for instance that the calcium content of mothers milk 
may s ar) from 18 to 31 mg per cent on an ordinnrj home d et 
but on a diet rich in calcium it mav increase to as much as 42 
mg per cent 

Effect of Calcium and Phosphorus Deficiency on the Mother 
Less IS known in regard to this If there is ser) marked and 
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prolonged dcficicncj , especially if it is continued throughout 
several rapidiv succeeding pregnancies, osteomalacia {adult 
rickets) maj develop This disease, which is common in parts of 
India and in Northern China, is accompanied by softening of the 
bones, and often by extreme pelvic deformitj It attacks both 
sexes, but pregnant women ate special!) prone to it, and m them 
it often progresses rapidly It has been shown by Preston 
Maxwell, Green Armytage and others to be due to deficiency of 
the diet in calcium, phosphorus and v itamm D, aggrav ated by lack 
of sunshine Preston Alaxwell has proved, too, that the fatus in 
such cases may suffer from rickets and defective formation of the 
teeth Thus is provuded clinical confirmation of the experimental 
work of JleUanby and others The condition can be prevented 
or arrested by the administration of calcium (or milk which con 
tains it) and cod liver oil Though fully developed osteomalacia 
IS rare m Great Britain, it is probable that minor manifestations 
of Us earlier stages, such as restlessness, sleeplessness, muscular 
twilchings, pains in the pelvis, back and thighs, and violent 
movements of the fcctus, are not infrequent 

It was till recently behev ed that a common result in the mother 
of a diet deficient in calcium during pregnancy was dental canes 
because of the decalcification of the dentme and enamel to supply 
the needs of the feetus Hence the sayung “ for every child a 
tooth” It is probable, however, that unlike the skeleton the 
teeth are not calcium dephls, for in hv'perparathvTOidism, while 
gross depletion of the calcium in the skeleton occurs, the teeth 
remam normal Ztskin and Hotelling studied the teeth of 82 1 
pregnant women and compared the progress of caries with that 
m non pregnant controls They concluded after a careful 
statistical analysis of the data, that pregnancy is not a cause of 
dental canes and indeed that some factors operating during 
pregnancy actually prevent decay 

Various other disturbances of pregnancy have been attributwl 
to calcium deficiency by Vigncs and others, such as cramps, 
tetany, vomiting of pregnancy (&om tetanoid contraction of the 
pylorus), and even eclampsia (p 317), and in labour uterine 
inertia (from lack of muscle tonus) and postpartum liTmorrhage 
have been said to ensue Evidence on most of these points is, 
however, incomplete 

Iron and other Blood-forming Factors Women, during tlie 
years from puberty to the menopause are particularly liable 
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vho has sho^ra e\penmentalh tliat a diet deficient in tlus sub- 
stance, especiallj if continued throughout seieril pregnancies, 
leads in the offspring to simple goitre, the gland being hyperplastic, 
desoid of colloid, and with a laige blood supply Simple goitre 
m the mother too, may follow numerous pregnancies ouing to the 
call of the foetus on bex stores of lodme He believes that the 
dev elopment of simple goitre m later life mav be prevented by 
the sijpplj of an adequate amount of iodine (0 1 mg dai!> ) to the 
mother during pregnancy and lactation, and to the child tJiroiigh- 
out the j ears of growth Tins may be ensured by eating sea fish 
twice weekly during pregnancy' and lactation, or by cod liver oil, 
the use of which should be continued throughout childhood anil 
adolescence The importance of the use of iodised table salt as a 
preventive of congenital goitre in “goitre areas” is referred to 
elsewhere (p 460) 

Other Minerals. Little is known regarding other mineral 
requurements in pregnancy, though it is probable that sev eral, such 
as copper (which may be neccssa^ for the development of the red 
blood corpuscles), sodium, potassium, manganese, magnesiuin and 
sulphur arc important Studies of sodium, potassium and sulphur 
balances have shown that the intakes of these substances ore 
usually adequate for the foetal needs 

Vitamin Requirements 

In pregnancy there is a greatly increased demand for v itarmns 
as compared with the non pregnant adult This increased 
demand is illustrated by' the fact that ben ben, a disease due to 
deficiency of vitamin C, and which is endemic in certain countries 
where the diet consists largely' of pohshed nee, is more liable to 
attack pregnant women Tlien there are the observations of 
Binibacher, who found that night blindness (hemeralopia), which 
in Vienna durmgthe years 1918 — 1923 arose from lack of vitanuns 
A and D, was much more frequent m pregnancy, especially m 
the later montlis, and in women bearing heavy' children 
js M th/iS httJe it> t)}^ 

ment in the adult, wliether dunng pregnancy or at other times, 
of frank and recognised deficiency diseases such as ben-ben, 
pellagra and osteomalacia, there can be little doubt that vatamm 
deficiency is often manifested in the development of many of the 
minor ailments of pregnancy — nilnients so common that 
they are almost regarded as normal, w Inie an increasing number 
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to become anasinic Tins is parth due to blood loss at menstnia 
tion and parti} to the demands of the falus for iron dunn" 
pregnancy (p 400) The Ii\er of the new bom child contains 
weight for weight fi\ e times as much iron as tl at of an adult 
As the iron content of milk, is poor this is no doubt a 
proMsion for the carls months of postnatal life. This 
store of iron is laid down chielK in the last three months of 
pregnanes and it is therefore then tint anTmta is liable to 
become most market! So an adequate supplv of foods nch in iron 
IS neccssars at this time such as Iner and kidnes lean red meat 
dried fruits such as peaches apricots and prunes eggs (espccialh 
snluable) and green leafs aegetaWes particiil iris turnip tops 
Treacle too contains a great deal of it UTiite meats fish 
margarine and cereals cspcciall} when milletl are all poor in iron 
k nfortmi itelj amongst working women a diet consisting mostlj of 
bread tea margarine potatoes and fish is all too common The 
averagedietmthiscountn eonlamsaboutJOnig ofirondad} but 
in pregnanes at least ^0 mg arc necessary In the last two months 
the iron content of the fcctus increases from 60 to 400 mgni winch 
amounts to a storage of o mg dail> Should a proper diet be 
unattainable it ma> be ads isable to supplement it b\ the med cinal 
administration of iron and this should alwa\*s be done if the 
liTmoglobin percentage falls much below no It maa be given m 
the form of Bland s pill CO gr daih To ensure its absorption it is 
best gisen in the form of a iKjwdcr or if preferred ammonnted 
citrate of iron maj beprescribed The British Pharmacopceia dose 
IS howeser useless It must be given in doses of 00-120 gr daih 

As will be seen later however, when we come to discuss the 
relation between changes in the gastric secretion and the 
anaemias deficienej of iron is not the sole cause e\en of the 
simple an'cmias of pregnane} For the deaelopment of the 
full} formed red blood corpuscle including its hrcmoglobin from 
the pnmitne megalocates of the bone marrow some specific 
nutritionnl faclor is necessar} and this is normalli elaborated 
from the food b\ the gastric juice It is usiiall) possible to ensure 
an adequate suppl} of this factor c\en when the gastric secretion 
IS defectii e bj adding calf s liver to the diet once or twice weekly 
though if there is complete rchlorhidria it should be given much 
more frequentl} 

Iodine The importance of •» sufficienc\ of iodine in the 
diet during pregnanc\ has been recenllv emphasised b% Mellanb\ 
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•who has shown expenmentall\ t!idt a diet defieient in this sub- 
stance, especially if continued ttiroughout several pr^nancies, 
leads m tiie offspring to simple goitre, the gland being hyperplastic, 
de%oid of colloid, and with a luge blood supplj Simple goitre 
m the mother too maj follon numerous pregnancies owing to the 
call of the fcetus on her stores of todme He believes that the 
dev elopment of simple goitre m later life may be prevented by 
the supplj of an adequate amount of iodine (0 1 mg dadj ) to the 
motiier durmg pregnancy and lactation, and to the cluld tiirough 
out the years of growth This ma\ be ensured by eating sea fish 
twice weeklj during pregnancy and lactation, or by cod liver oil, 
the use of which should be continued throughout childhood and 
adolescence The importance of the use of iodised table salt as a 
preventive of congenital goitre in ‘ goitre areas ” is referred to 
elsewhere (p 400) 

Other Minerals. Little is Known regarding other mineral 
requirementsinpregnancy thoughit is probable that several such 
as copper (which may be necessary for the development of the red 
blood corpuscles), sodium, potassium manganese, magnesium and 
sulphur arc important Studies of sodium, potassium and sulpliur 
balances have show*n that the intakes of these substances are 
usually adequate for the foetal needs 

Vitamin Requirements 

In pregnane) there is a greatly increased demand for v itanuns 
as compared with the non pregnant adult This increased 
demand is illustrated by the fact that ben beri, a disease due to 
deficiency of vitamin B, and which is endemic in certain countries 
where the diet consists largely of polished rice, is more liable to 
attack pregnant women Then there are the observations of 
Birnbacher, who found that night blindness (hemeralopia), which 
in \ lenna durmg the jears 1918 — 1923 arose from lack of vitamins 
A and D, was much more fraiuent in pregnancy, especially m 
tlie later months, and m women beating heavy children 

TJwtigh tlicce IS m this country little tendency to the dei ehp 
ment in the adult, whether during pregnancy or at other times, 
of frank and recognised deficiencj diseases such as ben ben, 
pellagra and osttomalacia, there can be little doubt that vitamin 
deficiency is often manifested in the development of many of the 
minor ailments of pregnancy — ailments so common that 
they arc almost regarded ns normal, wlule an increasing number 
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Effects of Deficiency B, is tJic anti neuntic \itamin and 
deficienc} is manifesf«J ctuc/tj in ben ben — a disease occumn" 
among rice eating peoples of India Japan and the East and West 
Indies nhcre the food consists largeU of highK nulled rice from 
which the germ and pericarp ha\e been remos'eil or in Newfound 
land and Labrador where it is due to tl e c\tcnsi\e use of white 
flo ir In pregnanc\ Bj dcfieiencs is liable to lend to i>ol\ 
ne iritis (p ilT) an 1 possiblj to constipation It is conceuable 
that it plajs a part m the causation of other lesions or disorders 
that are dependent on aton\ of iinstripcd muscle or on its defec 
tne innersation such ns p\elitis cholelithiasis or uterine inertin 
There is reason too to belies e that it plaj's some ] art in the 
causation of eelampsia for in 15o cases of asitaminosis Bj in 
pregnane) reccntls rci>ortcd b\ ( ordon King from Hong Kong 
there were IG eases of eclampsia — an incidence o\er 50 times the 
normal 

llj IS the antidcrmatitis Mtamm and gross dellciencs is mam 
fested in pellagra In pregnanes B, deficiencs probabh has to 
do ssath the causation of maerocsiic nniemia (p 402) The bods 
seems to base little power to store either Bj or B. and so the effect 
of a deficiencs of these vitamins in the diet is qmeUs felt 

The Technical Commission on Nulntion of the League of 
Nations in its report of June 1938 recommends an allosranee of 
COO to 900 international units of Bj for the pregnant and lactatmg 
woman These quantities of B, would the) state probabl) he 
contained in ordinar) mused diets when hghtls milled cereals are 
a staple of the diet or when milk fruits and vegetables are freclv 
used and highh milled cereals and sugar are not allowed to displace 
protective foods 

T ttantn C (Anti scorbutic) 

Properties and Dtstnbiil on l^aler soluble serj sensitisTc to beat 
Foimd chieflj in green leases such as cabbage lettuce watercress m 
potatoes and in fresh frmt especially the citrus group — oranges lemons 
and grape fruit 'Milk i$ a valuable but bj no means r eh source of it 
\itamm C is largelj destrosed b> boihug but potatoes retan a fair 
amount of it even after boiling 

Deficiencs in pregnane) may lead to abortion or absorption of 
the fcEtus or to various mamfestations of scurss (p S'G) The 
capillar) endothelium becomes swollen and degenerate resulting 
in stagnation of blood m the capiUanes The child mas be bom 
with scurs) Deficiency tnaj have to do also with the causnt on 
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of severe ansmia of pregnanc> and tnaj pla> a part in the 
causation of some cases of accidental Juemorrhage, etc (p 251) 
One large orange dailj , or 1 ounce of orange juice, is suHicient for 
the needs of tlie pregnant woman 

T'ltamiH D (Calcif\mg and Antirachitic) This ntamm has 
the unportant function of controlling the deposition of calcium 
and phosphorus m tlie tissues As the bones and teeth are 
largely composed of calcnini phospliate it is endent tliat their 
structure is determined in a lugh d^ree bj the adequacy of 
■V itnmin D in the diet Like \ itamm B the hodv has little power 
to store it, and is therefore dependent on outside sources for its 
supplj , though it is formed in the skin bv exposure to simhglit 

Properhts and Dislnbittion Fat soluble and thermostable Its dis 
tributlon is icrj limited for the onij nntural substances known to be 
rich m it are egg jolk and cod and other fisli h\cr oiU Milk cream, 
cheese and butter contain small but \anable amounts and much 
more in summer than in mnter and from grass fed thin from stall fed 
coirs One teospoonful of cod Iner oil has as much sitamin O os a 
pint of frcsli milk but the content of milk is much increased by irradm 
tion Green salads and >*egctabtc$ contain appreciable qiiantitses. but 
onlj wlien freshly cut , by the tunc they arc purcha.«ed from tlie rct'iil 
shops they may contain practicallv none ^ itamin D is formed in the 
skill b> exposure to sunshine, from ergoslerol, which exists there as 
an impurity tn cholesterol Exposure of the naked bodv to sunibine 
can therefore make up for deficiency of \itarmn D in the diet and in 
muter, when sunshine i» lacking m northern climates a greater pro 
vision of v'ltamm D in (he form of cod liver oil is essential both m 
pregnancy and m mfjncv and childhood 

Effects of Deficicficy >Iost of our knon ledge regarding this 
comes from experimental work on animals Korenchevsky (1922) 
and Coldblatt (1923) found tlmt if cod hier oil the richest source 
of V itanim D, w as giv en ui pregnancy ami lactation, the v oung did 
not get rickets even if they vvere aftervvarils fed on diets totally 
devoid of vitnmm D The following exjjenment by Mellanby 
(1920) also points to its value m pregnanev Two pregnant 
hitches were taken One vms given cod liver oil in pregmiicj and 
lactation, and the other oliv e oil After vv eaiung the pujipies w ere 
divided into six pairs, each contiimngons from each mother, and 
nil were giv en a diet designed to cause rickets In each pair the 
puppy from t}ie mother that receiveil no cod hver oil in pregnanev 
got severe rickets while the other did not If, instead, cod hver 
oil were given to both puppies the bones developed normallv 
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After four months of this nonnal diet, when the animals were 
well grown, the diet of this pair was changed to one with a minimal 
amount of Mtnmin D and a nActs producing cereal After six 
months of tins the pnpp\ whose mother had not had codlner 
oil developed rickets and the other did not 

It IS not jet certain how far these results arc applicable to 
human beings, and in what degree protection against nekets can 
be afforded bj the administration of vitamin D to pr^ant and 
nursing women Hess ami ^^clnstock tried the effect of cod liver 
oil in the last two months of pregnanej and concluded that there 
was no appreciable effect, for almost all the infants got rickets 

Timmin D and Dfutition M Mellanbj found that cod liver 
oil given in pregnanev and lactation inllucneevl the character of 
both the deciduous and |iermnnent teeth If puppies were fed on 
an adequate diet after weaning including a suJTiciencv ofsitamin 
I) the character of the previous matenial feeding had onlv a 
slight influence on the development of the permanent teeth , but if 
the diet was deficient after vjeaning thc\ were more likelj to 
dev elop canes if the mother had not receiv ed an adequate amount 
of vntamin D in pregnanej and lactation These results therefore, 
show that the principles of maternal feeding found to operate m 
the CISC of experimental rickets operate also in determining the 
stnicture of tlie teeth 

It IS not of course claimed that even an adequate amount of 
V ituinin D and calcium in pregnanev and lactation is enough in 
itself to ensure freedom from rickets and dental canes in growing 
children It is also necessarj to giv e the child cod liver oil and at 
least a pint of milk daiK tlirouglioiit the vears of growth and 
adolescence Hereditarv influences, too probabh plnv a part , 
thus Lenz states that in a pair of uniovular twins cones tends to 
affect exactlj the same teeth * Ue must supjwse tliat owing 
to defects in the genes the teetli have weak spots m the enamel 
w here the resistance to canes is inadequate ” 

I ilarnin E {Anti stcrilitv) 

Properties and Oistnbulion Fat soluble and thermostable Occurs 
chieflj in the genn of wheat and oats and to a less extent in egg v oik, 
rnilk butter fresh green leaves especially lettuce, fruit and meat 

Effects of Depciency Absence causes sterilitv in experimental 4 
animals and if conception takes place death and resorption of the 
feetus follows In tlie male its absence leads to degeneration of 
the germ cells in the testis Its mode of action is unknown but 
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its use m cases of habitual abortion sphere other causes can be 
e-rcluded is indicated (p 209) Shute claims that sjtamin E 
deficiency is a cause of accidental hsmorrhage (abruptio placentse) 
and that this condition can be prevented bj large doses of wheat 
germ oil No confirmation of this claim seems to be jet forth 
coming 

Viltimtn K {Koagulation vitamin) 

Pmpffties and Distnbuluin Fat soluble, found fn alfalfa, hogs 
liver, decayed fUh, meal, hemp seed, spinach, kale and other green 
vegetables 

Effects of Defcxtixcy Absence in chicks causes multiple 
hffiraorrhages Ihese hare not been produced m mammals, as the 
\ itamm can be formed by bacteria in the lower bowel w hereas 
from the lower gut m chicks no absoiption occurs \ itamin K is 
in some waj necessary for the formation of plasma prothrombm 
which IS, of course an essential factor m blood clotting In 
obstnictne jaundice and chrome bdiarv fistuls m which bile ts 
absent from the mtestme, v itamm Tv being fat soluble cannot 
be absorbed, and a bsmorrhagic tendency results Hecent 
work on prothrombin values has shown that (I) there is no 
difference between the plasma prothrombin levels of pegnant 
and non pregnant women, (2) the plasma prothrombm level in 
the normal full term infant v anes between 14 per cent and 99 per 
cent (Bnnkbous, Smith and \Vame) of that of the mother and 
gradually rises and reaches adult level by the end of a year 

(3) In premature infants the level is still lower, the average being 
about 11 per cent of the adult figure (Heilman and Shettles) 

(4) In hffimoTthagic disease of the newlv bom the lev el may be as 
low as 5 per cent (5) The level in oil infants is at its lowest 
from 48 to 72 hours after birth (Waddell and Guerry ) in keeping 
with the fact that h«morrbagic disease of the newborn does not 
set m after the fifth day Furthermore, by admmistration of 
vitamm K to the pregnant woman during the last month of 

prothrombm of the infant can be raised sev eral fold Indeed, 
the prothrombin levels so reached are higher than those obtamed 
by direct administration to the infant after birth (Shettles, Delfs 
'and Heilman) 

This work has an important bearing on the prevention of still 
birth and neo-natal death WTnIe there is no doubt that trauma 
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during dcirtcrj is the mam primary cause of serious intracranial 
and other haimorrliages it is probable that a haimorrliagic tcndaic\ 
increases the actual amoimt of bleeding through continued 
oozing It IS well known from clmical experience that premature 
infants ha^e a greatlj increased tendenc\ to fatal liannorrhage 
usuallj cerebral and that this mas occur e\ cn in eas\ and spon 
taneous deln en The dehcacr of the walls of the capillaries 
prohabh accounts in part for this hut another factor no doubt 
IS the low plasma protlirombm tliat is characteristic of the pre- 
mature infant Hellmann Shcttles and Eastman gas e vitamin K 
in a single dose of 2 mgr of the ssTithctic preparation bv mouth 
to mothers during labour using alternate cases as controls Alto- 
gether 384 women receded Mtamm K and the control senes 
numbered 302 Among the mfants of the mothers who rccened 
Mtamm K there were six still birtlis or neonatal deaths (1 a per 
cent ) and among the mfants of the control senes there were 
sixteen deatlis (4 1 per cent ) At post mortem exammation 
hiemorrhage was demonstrable m onI\ one of the six fatal cases a 
difDcult breech deln ers In the control senes hemorrhages m one 
or other organ was demonstrated m mne (oC per cent ) There is 
e% idcncc that mans anxstbctics and analgesics including 
nenfbutal plienobarbitol (luminal) and other barbiturates 
depress the protlirombm levels m mother nntl child bv causing 
damage to the In er m which protlirombm is formed The % alue of 
\ itamin K m treatment of hacmortbagic disease of the newborn is 
too well knovm to need discussion here 

The Cereal Toianune Tbeor} It is claimed b\ '^lellanh^ that 
excess of cereils especially oatmeal may interfere with the 
deposition of calcium in bones and teeth The evidence for 
this \iew has however been severely criticised anyone uho 
knows the crofters and farm labourers of north-east Scotland 
m whom good teeth straight limbs and strong phi'sique arc the 
rule although oatmeal pomdge and milk, form an important part 
of tlieir dietary, might wdl doubt whether such experimental 
results can be applied to man McCulloch of the Dietetic 
Research Laboratory, Nigeria reviewmg the evidence, condemns 
the conditions under wbiiJi the experiments on which the so- 
called cereal toxamme theory is based were carried out and 
maintains that up to thc present no evidence has been produced 
that cereals are actn ely baimful 

In any case it will comfort those who like tbeir plate of morning 
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Table \ * — Dietary Scheme for the 


>ool 

AmoonU 

Protein 

Calriom. 

rbo»- 

phonu. 

ton. 

1 Iodine 



CramsiM 


1 imUriUDina. 

Slllk 

I OOO 

33 

1 2 

0-0 

24 

0-02 

OOn 

^leat (or fish or poultry) 

130 (0) 

33 

- 

03 

SO 

2(0.) 

- 

Eggs (one) 

SO 

8 

- 

01 

1 S 

- 

Cheese (e) 

30 

8 

03 

02 

0-4 

- 

Creen and Leafy ^ egetabtes 

t00{dj 

1 

0 1 

- 

1 2 

- 

Potatoes 


6 


02 

20 


Legumes Dned 

Cod })ser Oj) 

An available source of ^ ita 
mm C (from raw fruits and 
segetables) 

JO(e) 






3.1 





Archest 

soum 

Total sield 


“ 

1 0 

1 7 

10 2 

Ade- 

quite 


D St’PPl-F'IE>TARl HSUIO^ YTLLDINC FOODS BV 'IEAVS OF WHICH THE IVDITIOCAt * 


Cereals as needed — j 
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28 

_ 

02 

2a 

IThole gram | 

2^0 (g) 

— 

01 
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0^ 


Fats as needed 
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• Tbe estimates are based on data in Sherman s “ Chemistry of Food and Nutrition " 
protein and 8 5 per cent fat. Tbe figures for vitanuns however ore converted to tiil«- 
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latioD&l uniU and must be regarded as rough approxlmaUons only. 
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porridge to know tlwt its cmI effects can be entirclj obviated 
by eating it ^^lth plenty of milk, or by a daily dose of cod 
In er oil ' 

Fluids It IS usually ad\^sed that at least 2 pints of water in 
some form, either plain water or as orangeade or lemonade, 
should be drunk daily m addition to the fluids drunk at meal 
times in tea coffc^ etc , in order to “ flush the kidncA s ” and 
thus get rid of toxins There is, liowescr, considerable CMdencc 
that there is a great tendency to oedema m pregnancy , and that 
the cedema ma^ be the starling point of pre-eclamptic toxamua 
\\ e hold therefore that the pregnant woman should not consume 
extra fluids but should drink less than before pregnancy This is 
we beliese, especially important from mid pregnancy onwards 
as it IS then that oidema is apt to become cbnicallv important 
For the same reason, and as it leads to the storage of fluid in the 
tissues, the consumption of common salt should be limited as 
much as possible 

Daily Requirements in Pregnancy and Lactabon 

The daili requirements in pregnancy and lactation of the 
carious foodstuffs and i itamins are summarised m Table I\ on 
page C7 

The succeeding table {Table V , p 08) containing details of 
specimen diets will be found convenient for reference It has 
been compiled b\ the Health Committee of the League of Nations 
from investigations made m Great lintain, the United States 
and Scandinavian countries, and is considered satisfactory for a 
pregnant or nursing woman 

Summary of General Prmciples 

From what has been said, the following general prmciples may 
be deduced regarding the constituents of an adequate diet for the 
expectant mother — 

(1) Provided the diet has been a mixed and generous one, no 
appieciabk. wieiease vn Us quantity w oecessaiy in, pregnancy 

(2) \t least half the protein should come from animal sources, 
VIZ , meat milk and eggs 

(3) Care should be taken that suflicient calcium and phosphorus 
are provided for the proper formation of the fcctal skeleton 
and teeth The best source of these is milk, of which at least 
2 pmts should be taken daily This may mclude tliat taken 
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in junkets, custards, etc Other less important sources of 
calcium and phosphorus are oatmeai, ■whole meal bread, fruits, 
vegetables and green salads 

(4) To provide the small quantities of iodine necessary sea fish 
should be eaten twice weekly Fish Iiv et oil also contams it in 
large amounts, and is a good sul^itute if taken daily 

(5) The diet should contain a plentiful supply of all the vita 
mins To ensure tins there should be eaten daily fresh green 
V egetables and salads, including lettuce, spinach, cabbage, brussels 
sprouts or green peas, tomatoes, carrots, potatoes, fresh ripe fruit, 
and dairy produce — eggs, milk butter and cheese Liver should 
be eaten once ueeklj 

(6) Because of the prevalence of nd^ets and dental canes, 
vntamm D is probably by far the most important of all the 
vitamins in pregnancy and lactation, for it is needed to ensure 
the utilisation of calcium and phosphorus, ind their deposition in 
the developing bones and teeth of the feetus Its distribution in 
foodstuffs IS very limited, for only egg yolk contams any con 
siderable amount of it It is advisable, tlierefore, to give 2 tea 
spoonfuls of cod liver od, or an equiv atent quantity of Imhbut 
liver Oil, dail^ 

(7) The quantity of fluids and of common salt should be strictly 
iiniited 

(8) The diet should contain sulTicient roughage to prevent 
constipation In addition to that in fruit vegetables and meat, 
whole meal bread and oatmeal pomdge (eaten with milk at break 
fast) are useful and ef/ectne 

Diet List for General Use Ihcvfollowmg is a Ust of suitable 
articles of food from which a selection may be made — 

jMeats Beef, mutton and lamb m moderation, and not more 
than once daily , bacon, sea fisii chicken and game Liver is a 
valuable addition to the diet As a rule pork and veal are better 
avoided as being indigestible Fned meats and flsh are liable to 
cause acidity (heartburn) and are better avoided as far as possible 

Soups and Meal Extracts (such as beef tea, clucken soup or other 
beef juice preparations) These liave no direct value as foods, but 
stimulate appetite because of their pleasant flavour They may 
therefore be taken in moderation, but it should be remembered that 
they contain extractives which, if taken m excess, may be harmful 

Vegetables Potatoes, tunups, carrots, cabbage, spinach, beet- 
root, peas beans, tomatoes, may usually be eaten with safety , but 
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bfussels sprouts cauliflowers cucumbers parsnips and radishes 
should be parlaVen of with moderation and should be well cooked 
preferablj bj steaming rather than boiling as otherwise they are 
liable to upset digestion 

Fniiis Ripe apples oranges peaches, apricots, pears, plums 
prunes, strawberries, raspberries currants, cherries figs, grapes 
pineapples and grape fruit Some of these should be eaten dailj 
In addition to suppljing necessary accessorj food factors the> 
act as gentle and natural laxatises, this laxatne action is 
more marked if the fruit is taken b> itself rather than as part of a 
meal and if eaten raw, though if preferred it mas be stewed 
Bread Fresh bread pastry and cake should be avoided 
IS far as possible tVhoIe meal bread is better than while 
Cereals Oatmeal porridge is valuable as a food and especially 
if eaten at breakfast helps to maintain regular action of the 
bowels It should be well boded and eaten ^rlth plenty of milk 
(which tends to neutrabse any anti calafynng action of the oat 
meal) Rice sago tapioca arrowroot and custards are m 
moderation harmless, and are easily digested Their anti-cslaf> 
mg action should be borne tn mind 
UilA eggs, buUer and dieese are excellent, wholesome aid 
harmless foods The first three especisDj should always enter 
generoush into the diet of every pregnant woman. At least 1 
pint of milk and one egg should he taken daily 
Fluids These should be limited (see p 70) 

Tea ond toffee should he taken only in moderatton and if sleep 
lessness is at all troublesome they should nev er be taken at night 
cocoa or hot milk being as a rule much better at this tune 

Alcohol is better avoided altogether unless it is specially 
indicated 

As a general guide to diet in pregnancy and lactation Mellanby 
states that it should include the following — 

2 pmts of milk daily 

One or two substantial servings of green v egetables cabbage 
spinach or lettuce daily 

One or two eggs or egg y oiks daily 
An apple or orange or some fresh fruit daily 
Sea fish twice or more a week 
CalTs liver once a week 

If cod hver oil can be taken, two teaspoonfuls daily are 
advisable Halibutliveroilxsequally good and has the advantage 
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that jt js smaller in bulk and can therefore be taken in capsules, 
each of hich contains 2 minims 

The test of the diet can be made up as the woman wishes 

• Exercise 

Regular exercise in the ttpen atr is important for the pregnant 
woman It promotes sleep, helps digestion, keeps the muscles 
m a healthy condition and encourages a cheerful frame of mind 
Most expectant mothers get a fair amount of exercise in looking 
after their houses, but this, though often tiring, is scarcely the 
best form of exercise, and an effort should be made to spend at 
least an hour or two daily in the open air Bedroom windows 
should be kept open at mght for at least 10 or 12 inches, no matter 
what the weather may be like All violent exercises such as 
tennis, riding, c> cling or swimming should be avoided during the 
last SIX months Speaking generally, the amount of exercise 
should be regulated by the patient’s own feelings and should 
always stop short of fatigue There is no reason wh> household 
duties should not be continued till the end of pregnancj pro\ ided 
the rule regarding over fatigue is obseried, but women emplojed 
m factories should giie up their work at least si\ weeks before 
term, so that they maj get more inten ils for rest and time for 
outdoor exercise 

Rest and Sleep 

Reti Mhile exercise is important a proper amount of rest is 
even more so Especially during the latter half of pregnancy, 
at least two or three hours should be given up every afternoon to 
rest on a couch or bed, if possible in s quiet room The feet 
should be raised to the same level ns the bod> and all tight 
clothing loosened Towards the end of pregnancy rest periods 
will have to be more frequent 

Sleep There should be at least eight hours’ sleep every night 
m an airy room with open windows The bed clothes should be 
as light as is compatible with warmth If the house is large 
enough the patient should ha»c a bedroom to herself 

Bathing 

The morning bath should be tepid, but there is no objection 
to a hot bath at bedtime. If, on account of unsuitable home 
conditions, it is impossible to get a dailj bath a sponge down 
with soap and water makes a fairly satisfactorj substitute In 
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the last two months of prcgnancj this dniK sponge down is to 
be prcfirred to tlie full bath as with the latter there is some 
danger of the bath water getting into the sagini where it n ight 
be a potential source of puerperal sepsis Sea bathing may be 
indulged in during the early moiitlis, unless there is some reason 
to vt, sweh ws a imseattiage, Wi in the Va^i 

half of pregnancy it is unsafe 

Traielling 

Speaking generalh, traicihiig is safe during the first half of 
pregnancj , but m the later montlis it should be as much restricted 
as possible andalwajs at the times corresponding to the monllilv 
periods Sometimes jouniejs cannot be a\oidcd and everj 
woman must be a law to herself with regard to them Long 
journeys arc, howcicr, not advisable in the last four weeks of 
pregnancj nor at anj time if there lias been a tendenej to 
niivcarriiige So much depends on the degree of comfort vtith 
which the journcj can be completed, and on the special peculiarities 
of each patient, that it is impossible to lay dow n more than general 
rules 

Care of the Teeth 

Tlcgular cleansing of the teeth important at all times m mam 
taming perfect health, is cspcciallj so in pregnancy Their 
cleansing at least night and morning should be enjoined, but 
better still after each meal A good cleansing material is prepared 
chalk or even bicarbonate of soda Teeth that ore decayed 
should be filled or extracted at once 

Care of the Breasts 

Preparation of the breasts for suckling should begin about the 
sixth month If the nipples are flat Uiej should be drawn out 
by the finger and thumb for a short time each dav , usmg a little 
lanolme as a lubr cant Tlie nipples too should be kept clean by 
dailv washing w ith soap and warm vrater to get rid of the crusts 
of dried secretion that tend to form on them If towards the end 
of pregnancy the breasts feel uncomlortahly heavy , they ma^ he 
supported by a sling but they should nev er be tightly constricted 
OP subjected to constant pressure 

Care of the Boavcis 
(see Consbpation, p S'C) 
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CloiUng 

The amount and kind of clothing to be worn depends so much 
on climate and season that it is not possible to do more than lay 
down some general rules It should be warm enough to guard 
against chills, suITiCiently loose to allow free nioiement of 
the limbs and free breathing, and should not tightly compress 
the ahcloinen or breasts If corstte liave been worn they need 
not be left off, but should be so cJioscn as not to compress but 
rather support t)ie abdomen and breasts from below “ They 
should be made of soft materials with clastic insertions and side 
as nell as front or back lacing, and should extend well down m 
front and lit snugly over the hips The front lace corset is usually 
found to be the most satisfactorv for the patient may lace it from 
below upwards wlule lying on her back llus enables her to 
draw it in snugly about the hips, below the abdomen and to 
adjust the garment to the abdominal curv e, so as really to support 
without compressing the uterus ’* (Von Blarcom ) 

In the last weeks of pregnancy even the bcstTittmg corsets may 
be uncomfortable, and an abdominal binder, which can be home 
made, may be devised m order to give support to the large 
abdomen The centre which supports the abdomen should be 
Wide and the ends narrow The ends arc crossed behind the 
back, brought round m front and pinned to the lower margins 
A similar binder maj be made if required for support of large 
breasts The brassiere whicli has for its object the flattening of 
the breasts should never be worn, as it is liable to flatten the 
nipples and interfere nith the blood supply ot the breasts, thus 
making suckling difTicult or impossible 

As tar as possible all clothing should hang from the shoulders 
and suspenders should be worn m place of garters which are liable 
to cause varicose veins Shoes should be made of strong leatJier, 
be easy fitting and have sensible low heels and good thick soles, 
so that walking may be free from the slightest discomfort High 
heels and thm soles, undesirable at all times are especially so in 
pregnancy when brisk walking exercise is so essential to health 

Mantal Intercourse 

Manta! intercourse should be avoided m the last three months 
of pregnanej, for there is reason to believe that thereby dan- 
gerously V irulent organisms that might cause puerperal sepsis may 
be introduced into the v agtna If tlicre is a tendency to abortion 
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or miscarriage it should be prohibited throughout the entire 
pregnancj 
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CHAPTER V 


THE INFLUENCE OF THE EMOTIONS UPON PREGNANCY 
AND PARTURITION 

By Grantcy Dick Rbad, M-A , 51 D (Cambridge) 
DtTEiNG recent j ears the influence of the mind upon the bodj 
has been more fully recognised Functions nhich may have 
been considered purely mechanical ha\e been found dependent 
upon facts which cannot be ex-plained by anj mecJiantstic theorj 
The human race has rapidly been drawn into the whirl of 
Civilisation and culture Time space and environment liave 
demanded a readjustment of mental activities out of all proportion 
to any physical evolutionary change that has taken place 
The relative inbalance between impulses emanating from the 
higher ners ous centres and the reactions to tliem m the muscular 
systems, 15 probably the cause of man> and \anous pathological 
conditions which exist to day Normally harmon'v exists 
between nerve and muscle so that m the performance of any 
natural function a given stimulus produces an adequate result 
for the completion of that function without pain or shock 
Labour, however in the modern woman is a natural function 
apparently attended bj very considerable pam difficulty and 
danger There is no evidence that reproduction was ever intended 
to be painful There is however evidence to show that m the 
evolution of the human body the uterus during normal labour 
was not expected to cause pain 

The human body is so constructed that where it is exposed to 
injury, special nerve receptors ore placed to convey afferent 
impulses to the brain of such character that efferent motor 
stimuli are immediately called into play for the protection of 
the part receiving the injury These receptors are called by 
Sherrington ^ ‘ nociceptors they are to be found m all the 
exposed parts of the body but on the other hand thej are 
absent in those places where the bony structure of the body 
protects the tissues completely, sudi as the brain and the 
spinal cord 

The only nociceptors tlval can be demonstrated within the 
uterus are those which receive stimuli from tearing or lacerating, 
‘ The Inlegratwe Vction ef the Netwi* Sj'stem Shemngton. 
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or an effort to tear or lacerate It is concluded, therefore, 
tha^^ w li'^re there is uterine |iam during labour, tearing, laceration 
or tension is the cause of that pain, for no other stimuli are carried 
to the centres of pain perception 

Upon this assumption in\cstigation Has been made m order 
to ?ho\\ wh> there is greater tendencj lor pain to occur dunnw 
normal labour m cultured nomen than there is in uncultured and 
more pnmiliie races Empliasis must be laid here on the fact 
of normal labour, for it is presumed that in all abnormal labour 
pain must essentially occur. 

The anthroponiorphologists fnd no esidence to show that the 
relatn e su^ of the fatal head to the maternal pch is increases with 
the nd\ance of culture Tliere is no reason to betiese tliat the 
uterine muscle of the pnmilne is any more efficient than the 
uterine muscle of the cultured, and even if the skeletal muscles 
of the primitne woman are stronger, they are nut brought into 
play until after the stage diinng which the cultured woman 
evpericnces most of her pam 

The pain of normal labour in the cultured woman must there- 
fore be considered as arising from some cliange other than 
phvsical, and since culture itself is prtmarih based on the derelop- 
ment of mental actn ities it is reasonable to suppose Uiat to a 
large cTient the pam of labour is consequent upon a similar 
des elopment In other words, the harmony between muscle and 
ner\e is disturbed, so tliat somewhere in the serial operation of 
parturition the mechanism breaks down 

The Emotions of Normal Labour m Primib>e Woman 

To those who has e liad the opportunity of watching the birth 
of a child of a primitn e mother there appear to be three definite 
instincts 

(!) The instinct of self asertion which gives nse to the emotion 
of elation, which is shown by the liappiness of the girl 
about to bring forth her child 

(21 The instinct of reproduction is present only in a small 
degree, but in some cases is clearly to be observed earlv 
in the first stage 

(3) The parental instinct and its accompanying emotion of 
tenderness This is the most striking of alL 

(1) and (3) are frequently seen very definitely in tlie labour of 
the prinutu e woman, and there is no question of co nfinem ent 
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olh»r Ilian a short sojourn of only a few hours away from her 
fellow creatures The whole atmospliere m this case is one of 
pude tenderness possession protection and what m the cultured 
woman might appear to constitute agonising pain is looked upon 
in the primitive woman as that whicli is essentially liard work 
Discomfort possibly but pain is considered of minor importance 

Fear in the Cultured Woman 

In the cultured woman tlie above three emotions may be 
traced from time to time particularly in primipanc but thej 
arc practically neglig ble before the overpowering influence 
of the instinct of Jl ght, which is accompanied by the emotion 
of fear 

It IS from fear that labour has so justly earned the reputation 
of being an agonising procedure Under the influence ol fear it 
IS agonising But that is not all Ihis strong and irresistible 
emotion disorganises the neuro muscular harmony of the function 
until it cm almost be said that tlic large majority of labours in 
cultured women are abnormal 

The question of fear needs very careful consideration ’ll hat 
IS lb that makes a woman afraid ’ In many cases it would be 
difllcult to obtain any verbal corroboration that fear is present 
until labour has actually eonuneneed It is in the nature of woman 
to be brave and not to allow those about her to know what is 
going on in her mind But investigation has shown that very 
few women indeed— exceptions do occur — become pregnant and 
go through the pregnancy come into labour and arrne at the 
end of the second stage wthout the most terr fj ing apprehensions 
and doubts 

These doubts are supported bj evidence which has come dowm 
to woman through the iges of civilisation blie has heird of the 
agonies endured by her friends and relations — c%cn mothers will 
warn their d vughters of the terrors with which they arc about to 
be faced Contractions of tbc uterus are known as pains , 
both the Bible aid the Prayer Book add solid weight of 
apparent fact to the mental and physical horrors that accompany 
childbirth 

It is not unusual too that spec al emphasis has been laid upon 
the death of mfaiits the mothers who iiavc d cd in childbirth 
the babies who 1 avc been bom deformed and so on One of the 
rar«t remarks to hear about labour is tliat which concerns the 
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jo\ of production oman ts still sulBcientl^ simple in her pride 
to endeai our to elicit sj^npatlij for the experience through which 
she has passed so nobly Conscious or subconscious fear must 
be accepted as an almost uiTanable emotional influence in the 
mind of the pregnant woman 

Fear reacts upon the neuio-muscular hatmonj of labour in a 
%erj different manner In order to see clearly how this takes 
place we must consider three essential factors — 

(1) TI e construction of the uterus 

(2) The nen e supplj of the uterus 

(3) The manner in which the emotion of fear influences the 

neuro muscular harmony 

(1) Quite briefly the uterus consists of three chief lajers of 
muscle fibres at full term the circular fibres which are chiefly 
arranged about the cen ix and lower uterine segment and praeti 
calh absent in the upper third the intermediate mixed fibre 
lay er in which fibres run m all directions , and the tremendoush 
lengthened and strengthened longitudinal fibres which he in the 
long axis of the uterus and which b\ contraction and retraction 
expel the child 

It will be remembered that the circular fibres of all the outlet 
apertures of the body are placed there m order to close and open 
that outlet such as the sp^ncter am sphincter urethre and also 
that the longitudinal fibres ate used for shoTtemng and thereby 
ilrning out the contents of the organ to be esacuated 

This appl es to the uterus as does the general principle that 
when there is a stimulus to evacuate the contraction of the 
muscles of the outlet is uihibiled whilst the contraction of the 
expelling muscle occurs as m defeecation when the sphmeter 
am relaxes in order to allow the expulsion of feces from the 
rectum 

(2) The nerse supply to the uterus speaking generally, is on 
the followmg Imes — 

The syinpathetic nerves to the uterus are motor to the circular 
muscle fibres and inhi bitory to the longitudmal bundles whereas 
the sacral autonomic through the pehne nerve is motor to the 
longitudmal fibres and mhibitory to the circular fibres The 
impulses through the pelvic nerve are so inadequate that some 
authorities doubt whether th^ really influence labour It is 
the power to contract and retract irrespective of nerve stimulus 
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tliat the longituduiat fibreii possess tliat is the essential factor m 
emptying the uterus ^ 

In normal labour it is probable that tlie influence of tlie pelvic 
ner% e is to inhibit the circular muscle fibres producing complete 
relaxation of the outlet of the uterus, and through its communica 
tions uith the utero vaginal plexus relaxation of the vaginal vails 
and the composite tissues of the vulva and pcnneuni 

It IS obvious tlvat the outlet of the uterus should be entirely 
free from tension and resistance, if the longitudinal muscle 
fibres are to do their work easily But we find, however, that the 
physiological effect of fear is to stimulate the sympathetic nervous 
system 

(3) Fear is a protective instinct, and brings into play every 
possible means of protecting the individual against harm It 
stimulates the activities of flight or combat, and the peculiar 
appearance that fear produces throughout nature is due to the 
stimulation of the sympathetic nervous system This is well seen 
in a person afflicted by exophthalmic goitre — the staring eye, 
pale face, perspiring skin tremors of the hands and knees or even 
the whole body, rapid pulse shallow respiration— all combining 
to give the picture of profound tension of mind and body 
Apply this to the uterus, and we find the same story of tension 
A woman in a state of fear, wiUi her sympathetic nerves over 
riding the normal inhibition of the sacral autonomic retains the 
circular muscle fibres of the lower uterine segment and cervix in 
a condition of relative tension, so that the longitudinal fibres hav e 
to expel tlie contents of the uterus tlirough an outlet that is 
unniUingto relax They have to contract against resistance and 
the dilatation of the cervix utjtri requires a far greater muscular 
force than is necessarj in the primitive woman without this 
disturbance m the neuro muscular harmony of the function 
Tlus can be shown by a trigonometrical equation * A small 
increase in the cervical tension demands a relatively enormous 
increase in expulsive force in order to obtain dilatation 
Fear, therefore, produces tension , tension pain and pam 
increased fear And so the vicious circle of prolonged and diffi- 
cult labour is complete So resistant maj be the cervix to 
dilatation tliat it is actually ruptured or lacerated intemallj by 
the force necessar> to evacuate tte uterus 
All attendants upon labour must lecognise tlie fact that a tense 
* Natural CiiildbCrtfi DckRead Ileinemann 1033 
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woman means a tense cents and a tense cents means a pro 
longed painful and difTicult labour A tense woman is a woman 
who IS suffering from ncr\ous tension consequent upon an acute 
exacerbation of fear 

The Results oi Fear 

The results of this struggle between the longitudinal and the 
circular muscle fibres of the uterus owing to the disruption of 
harmony in the neuro muscular mechanism of labour are far 
reaching — 

(a) During the first stage dilatation of the cenix is slow the 
uterine contractions are painful the woman suffers all the af»onj 
of increasing apprehension which is represented phj’sicallj bj her 
increased sensilivitj to stimulus A simple painless contract on 
of the uterus wl en the woman is in a state of mental tension will 
produce all the reactions of an agonising experience Under 
these circumstances quite extraneous stimuli will give rise to pain 
such ns a sudden noise an ill chosen phrase a veiled insinuation 
or cv cn a m splaced effort to comfort for m the whole of nature 
there is no more highly sensitised receptor of painful or frightening 
stimuli than the mind of the vroman in labour 

Her apprehension ma j make her suspicious of the most harmless 
activities about her A white gown a face mosk or rubber 
glov cs hav e terrified more women than is usually suspected The 
casual conversation of those about her m terms with which she 
is not famil ar initiates w ildcst fl ghts of the imagination and the 
surg cal appearance of a labour ward brings to manj uninstructed 
minds the bel ef tliat all this would be unnecessary if tliere were 
not something WTong 

Apprcl ension is increased pain and tension follow in its wake 
So the first stage can be the cause of innumerable complications 

(b) Dur ng the second stage although the tense cervnx may 
have been tom — (those big hi bteml teirs that ire so often see 
rarelj if ever occur in a relaxed labour) — there is still the outlet 
to contend with 

At the V er> earliest onset of a contraction the anus is retracted 
the muscles of the outlet are contracted to resist what is about to 
occur This tension makes it practicallj impossible in a pnmi 
para to give birth to the head end shoulders without some 
laceration of the perineum and often of the posterior vaginal 
wall It is the fact of resistance that occasions this laceration 
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and it must be remembered that unless amesthesia is earned to a 
depth much greater than usua)]} €>ccurs during labour, the sub 
conscious influence of fear upon the sympathetic ner\ous system 
IS not removed Light an;esthesia docs not brmg relaxation, if 
the subject js anffisthetised in o state of fear 

(c) During the third stage of labour we have the obvious 
result The placenta, partially separated, may be prevented by 
a relatively tense lower uterine segment and cervix from being 
expelled and thereby completely separated A placenta half 
expelled into the vagina is often the one that bleeds, and it js 
owing to the fact that the outlet, still sensitive to the sympathetic 
stimuli, will close sufflcicntly to prevent the normal expulsion 
into the vagina 

Thus, the tlurd stage may cause anxiety and delay Post- 
partum hiemorrhage maj come from three results of this type of 
labour — 

(i ) When the longitudinal muscle fibres of the uterus are worn 
out, tired, and unable to contract owing to the enormously 
increased vvork demanded of them during the first stage of labour 

(ii ) The cervix, from which post partum h'emorrhage so often 
occurs may be burst open by the final irresistible efforts of the 
uterus to expel its contents through the tense outlet 

(hi ) As IS mentioned aboie by the partial or complete reten 
tion of the placenta, and by the incomplete separation of that 
organ from its uterine site 

The Effecb of Tension upon the Birth Canal 

In the absence of what may be called normal relaxation of the 
outlet, the resistance of tissues gives rise to injury throughout 
the birth canal , injuries to the vaginal wall — stretching straining 
and laceration of the floor of the pelvis resulting in cystoceles, 
rectoceles, prolapse and general flaccidit) of the pelvic structure 
Lower down n e get tearing of the perineum and all the varietj of 
consequences 

The question therefore must arise — How cun this abnormal 
feature of cultured laboiu- be eliminated ’ How can fear be recog 
msed, and what is the proper attitude of the attendant towards 
the patient m order that the effect of fear should be minimised ? 

Upon this matter it can be said from the outset tliat tlierc is no 
more important feature In antenatal work than the education of 
the mother m the facts of natural childbirth 
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^^omen in the earlj months are %er} difficult to persuade and 
bj simplj talking to them it is practically impossible to convej 
the full truth of this teaching Thej have heard too much , 
they hai e been told too much and they believe too much The 
terrors of labour ha%c to a greater or less degree alreadj taken 
an important position m their mmds The fact of being pr^nant 
brings them into much closer touch s\ith realities and thej are 
more ready to accept the promptings of their fear than the 
incomprehensible comfortmgs of a doctor, or a nurse who has 
never had a babj 

To endeai our, therefore to combat fear bj persuasion in the 
earlj months of pregnancj is to court failure in the large majontj 
of cases Not infrequently about the fifth or sixth month — 
particular!} about the nineteenth or twentieth week when the 
joung mother feels the thnll of the quickening of her babj — the 
apprehensive phase is distmctlj lessened and this is the oppor 
tunitj to work for the destruction and elimination of her fears 
Her child lias b\ then become a recognisable entiti and Nature 
with all her sweet guile, starts to frame the pictures of possibility, 
and create actis e maternal anticipation 
Also at this time rest as well as exercise is adMsed Here is 
the opportunitj for progressive relaxation > to be taught, and from 
this time forward w-ith practice an^ care, both doctor and nurse 
can eUminatc fear from the patient s mind For, bj the end of 
pregnancj the attendant has gamed the confidence of the patient 
bj the quietassuranceandrestfulncss that the teaching has brought 
Confidence, or perhaps better faith is the arch cnemi of fear , 
the two cannot exist at the same time m one mind and there is 
no better waj of obtaining faith than bj the teadungof progressive 
relaxation during the last three or four months of pregnancx 

Method of Instruction m Relaxabon 
It IS easj to teach a woman at this time how to relax. She 
should be placed either on her bed or m an armchair high enough 
to allow her to rest her head without having to support it 

Commence bj obtaining complete relaxation of the arms 
This IS extremelj difficult at first for muscles are brought into 
plaj immediatelj the arms are touched If the hand is relaxed 
and fallmg over the arm of the chair musqidar effort will either 
resist Its being moved or prevent it from falling when lifted 
» Progressi\e Relaiat on E Jacobson Uni'w ty ot Ch cap) rjw 
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After a tune, however, complete absence of muscle influence 
can be obtained by gently bftii^ the hand and allowing it to fall 
Each finger should be tried — ^no sign of muscular contraction 
should be allow The forearm should then be tested for its 
relaxation, and the arm raised and lowered without any feeling 
of resistance or assistance in either movement If a suitable 
position has been obtained in the chair or on the bed, the condition 
of the muscles of the shoulder girdle can then be tested in the same 
way, and by speaking quietly complete relaxation can be obtained. 

The patient becomes conscious of an entirely new sensation 
m her limbs She should be invited to extend the hand upon 
the forearm The movement should be made as slowly as 
possible, and with the instructor’s fingers upon the forearm the 
earliest contractions of the muscles can be appreciated , then she 
should immediately be told to relax the hmb again This should 
be done several times, and after each period of complete relaxation, 
a little more power used FinaU> , she should be asked to support 
her ovm hand for a few seconds She will then recognise the 
weight of her hand and the force necessary to suspend it in a 
position of partial extension 

In this wa> the patient quickly becomes muscle conscious^ 
and It IS not infrequent to find that the arm feels so heavy that 
VI IS only raised with difficulty \Vhen this can be demonstrated, 
it brmgs with it a sense of confidence m the teacher It should be 
applied to the face, the legs, and the whole trunk Man^ pass 
from relaxation into a quiet sleep which is unattended bj dreams 
or an> of the disturbing subconscious apprehensions which have 
caused a tired awakening during the previous months 

The muscular rest occasioned relaxation is greater tlian that 
of sleep But what is more important than physical rest is that 
muscular relaxation is accompanied by relaxation of the mind 
Fear IS a state of neuro muscular hypertension A state of 
peace and calm confidence is that of neuro muscular relaxation, 
and converselj muscular relaxation is impossible under tlie 
influence of fear Thus by the perfectmg of the practice of neuro 
muscular relaxation the influence of fear is ebmmated 

We do not tell our patients that we are really treating fear, 
because even at this stage of pr^inancy the suggestion of fear 
maj awaken some resentment m the mind of a woman whose 
determination to be brave has become a guiding principle 

IV e teach her relaxation m the knowledge that we are thereby 
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waging war upon the greatest of all her enemies and that if we 
ore successful m tlus, we can call upon her to pass into a state of 
complete relaxation immediatel> the contractions of her uterus 
start to re awaken w ithm her a sense of apprehension 

^\omen of all classes arc sctj susceptible to this treataent if 
quietlj and confidcnlh liandlcd I liave neser known a normal 
case of labour uith a prolonged first stage when the practice of 
relaxation lias been cfHcicntlj earned out But, on the other hand 
it IS not unusual for those obstetncians who practise this method 
ha^ ing hurried at the first call to find a calm and quiet patient 
who has suffered little or no incon\emenee bemg attended bj an 
efTicient nurse who was not a little agitated to discover the mem 
brancs appearing at the vulva before she vras conscious that the 
first stage had been reallj completed 
These are the eases which demonstrate the truth of the aphorism 
— tense mind tense cervix Thej demonstrate tlie eonverse— 
relaxed mind relaxed outlet for with a relxxed outlet so much 
less IS required of the uterus to perform its worL In these eases 
the elvsticit) of the vagina and the vulva and perineum make 
tears and lacerations rare occurrences 
And further this method allows of the birth of the cliild without 
an) deep amesthesn , m fact id the majontv of cases the woman 
herself will prefer to go on fullv conscious so that she ma} appre- 
ciate the masteries of natural childbirth 

The Mental Outlook of the fbdwife 
Tliose who attend must look to their own mental attitude. A 
good obstetrician or midwife must be imbued pnmarilj with a 
sense of humilit) and service, loud bombastic fussing busv bodies 
who feel that tbej are of no sernce unless thej interfere are a 
danger to the jirofession Those who are stimulated bv pride to 
make demonstration of their prowess or to relate histones of 
difiicuUies overcome bv superbtive skill are sowing seeds of 
destruction for no woman can conduct her own labour peacefully 
n'sihr r>' iTrriOubveif Ay AVu'iwssaaSal'iiWF'Svr ,dp.vgei»' 

Obstetricians and midwives roust be philosophers and quietly 
and unostentatiouslj thej should introduce to their patients the 
philosophj of confidence and peace in the greatest of all natural 
functions They roust be possessed of an obv lous humihtj , and 
represent their p”erenc“ m terms of eomfort and instruction, 
rather than in terras of assistance and mterferenee omen 
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property instructs take e gr^t pride in conducting their o^vn 
labours, and the reward of the obstetrician is an easy labour, for 
that IS not infrequently the nsult of tJie Jiighest skill 

It IS sound judgment to look askance upon those who too often 
use forceps It is a termination of labour ■which mote often 
results from impatience or ignorance than from skill in performing 
what IS afterwards described as an operation upon an extremely 
difficult case 

The obstetrician should not seek recognition or praise for tlie 
dexterity with which he has intcrferol, but rather find his own 
reward in the uninjured birth canal the unmarked baby, the 
rapidly expelled placenta, the small loss of blood the absence of 
shock, the liard, unrelaxmg uterus at the end of the third stage, 
and — which is greatest of all — the indescribable expression of joy 
and wonder that transfigures the face of the conscious woman as 
she hears the first cry of her baby 
This should be the object of treatment from the first moment 
that a woman places lierself in the care of an obstetrician or a 
midwife Antenatal methods to eliminate abnormality should 
be kept m the background and merely referred to as necessar> 
investigations for the purpose of assuring hex that all is as Nature 
intended it to be She should be protected from knowledge of 
complications, and her mmd should not be infiltrated with ques 
tions of abnormal utme, minor contractions of tlie pelvis, the 
unsatisfactory he of the child, and so on These observations 
must be made quietly, and the necessary corrective applied with 
the object of eliminating fear from her mind and any treatment 
should be earned out to the end that her child may be a perfect 
child e\ en as she is equipped to be o perfect mother 
The emotional infiuences of labour are profoundly important, 
and m antenatal care women must receive guidance, teaching and 
education by those of sound philosophical persuasions as well as by 
those with technical and academic skill 

The Care and Confrof of the Ematioas dartrtg Lsbaftr 
Wlien a woman who has been trained in the art of relaxation 
commences to have her baby, there are ccriaui things to be 
observed which will enable the attendant to help her to retain 
that control of her emotions wlucb is essential for an easy and 
successful confinement. 

Unless the process begins m some obvious waj, such as the 
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nipture of the membranes before contractions commence, the 
woman is interested m the sensations which she feels as tiie first 
real expulsn e contractions of the uterus derelop 
She will hasc been instnicted what to expect — a tightening in 
the abdomen and a sensation of pressure which travels down to 
the groins or into the back or sometimes around the nas ek These 
sensations are often so faint at first that she is m doubt as to 
whether it is the real thing or whether it is discomfort from some 
other cause Then the regulantj of their occurrence at relatn elr 
long mtenals finallj decides the issue, and after a time she will 
jirobablj feel them in the back and lower abdomen 
Now this reaction to the fact of labour creates m the mmd a 
considerable conflict of ideas NormalK, a sensation of pleasing 
excitement and cxhilanition oxemiles all other emotions but it is 
not unusual for a \ erj definite feeling of apprehension to creep in 
These first few contractions are important* for if she decides 
that this new sensation is a pain, and if she reacts to it b> becoming 
afraid and therefore tightening up the muscles of the abdomen or 
holding ngidh with her arms to a mantelpiece or the end of the 
bed It )s going to be serj difficult to retranslate the idea of pam 
into the idea of new sensation 

If a woman can he m a state of complete relaxation confident!} 
realising that she cannot mfluence the machiner} withm her that 
has sutomaticalh commenced to work, she can be taught m a few 
minutes to disassociate herself from that which is gomg on withm 
her \>Tien it is explained to her that she can do no good by being 
concerned with these contractions but that it is possible to do a 
good deal of harm and cause pam bs endeavouring in any wav to 
alter their course, she will make ev cr\ effort to control her impulses 
and to he m a state of complete relaxation 

Although It IS considered b\ a good mans observ ers unnecessarv 
for a primipara— or in fact for anv woman — to he down during 
the first stage of labour, it has been found that relaxation is more 
easil} acquired when I}mg down and therefore dilatation of the 
cervix much more rapidl} accomphshed 

If It is possible for a doctor to be with a woman at the earliest 
stage of her labour for a sufficientlv long time to be sure he has 
taught her the whole meanmg of the phenomena she is expenenc- 
mg, he will be rendermg to her a s»viee which is probablv greater 
than an}'thmg he can do durmg the rest of her labour 

After a time when the contractions become stronger doubts 
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and fears again assail the mind of the average ^ir) Some 
fresh situation of sensibility, or even — at quite an early stage — 
disappointment that there is no result after what already seems 
to have been a \ery long time, requires explanation 

It IS half-way through the first stage that women lose control. 
They become tense and the contractions tlierefore become painful 
As the uterus rhythmically comes into action it is easy for them 
to persuade themselves that something must be wrong — not 
because there is any evidence that all is not well, but because 
they do not know vrhat to expect; and in the absence of anjone 
whom they can ask or m whom thev can confide these doubts, 
they will become filled with wild apprehensions and terrifying 
fears At this stage tension and therefore pain are the physical 
reactions to her emotional state 

It is of considerable help m obteimng relaxation to tell the 
woman to open her mouth a little, and to open her ej es, and pre- 
ferably to look at something or someone m the room It is not 
difficult to relax the arms and legs, but it js very difficult to obtain 
facial relaxation during tlic first sHge But relaxation of the face 
IS probabl) the most important of all, for if tliat is acquired 
the attendant may be assured that the mind is relatively at 
rest, 

Begular breathing during the first stage contractions should be 
aimed at, without any noise , no groan or moan or exclamation 
should be allowed, for nothing excites tension more than hearing 
sounds that might mdicate pam Once a woman is allowed to 
start to groan during her first-stage contractions it mil be very 
difficult to stop her, and as the cervix dilates her resistance will 
increase and the crescendo of her groans will dev elop into shrieks 
Teach control, and insist quietly but firmlj upon the absence of 
any demonstration. Not infrequently women will roll their heads 
from side to side, beat violently with their hands, turn and twist 
their shoulders and move their legs up and down All these move- 
ments are evidence of mental tension This is represented physic- 
ally by the initiation of instinctive “ escape reactions ” to fear 
These reactions are conveyed to the muscular system by cortico- 
thalamic paths ; the sympathetic system overcomes the auto- 
nomic, and m the machinery of partuntion the circular uterine 
fibres receive motor impulses and contract when the> should be 
relaxed. 

Control during this period of the first stage is relatively easy 



90 THE EMOTIONS IN PBEGNANCT 

compared ^\ith the effort that maj be required to help a woman 
to relax and use self control during the last two fifths dilatation of 
the cera ix It is then that the shghtcst tension appears to gire 
rise to a \ erj definite pain situated in the region of the sacroiliac 
joints— a pam wluch can be materially relieved bj a firm pressure 
of the palm of the hand or the wrist where it is felt That pain 
has frequentlj been observed to disappear when quiet and 
relaxation have been restored 

The final stages of dilatation of the cervix require great fortitude, 
persev erance and jwtienceon the part of the iroman 1 he presenre 
of the doctor — or a nurse who has been instructed m the detafis 
of this procedure — is of the most valuable help to her, parttcularh 
in the first labour 
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the uterus contracts >.ature asserts herself at tius point. The 
extraneous muscles of expulsion are irresistibly brouglit into plaj 
— her abdominal muscles contract whether she tries to relax them 
or not We may mvite lier once this stage is obMousI^ diagnosed 
to help each contraction bv pushing do%vn herself bj closing her 
throat — ha%mg taken a deep breath — and not %uolentI> but 
honestl) adding pressure by her efforts This can be done and at 
the same time it is explained to her that she must open the door, 
as It irere She muSt he told that e\erj^limg is now m readiness 
for the last part of lier labour Many women find great help in 
the explanation of the necessity of their baby passing through 
the door of thei^body which has been made during the last few 
hours soft and elastic to allow of the free passage of the cluld 
proiiding that she does not resist the opening of this door herself 
She w ill understand if it is explained to her that she must not 
squeeze up— she must rather allow the whole of the bottom of her 
body to relax and be ready to allojr the baby to pass through 
Again it IS physiologically possible to )}Q\ e considerable tension 
of the muscles of expulsion and at the same time complete 
relaxation of the muscles inlubitmg cxiiulsion Tins is the law m 
fact in the emptying of any \iscus A sense of great relief is 
expressed often by women who are allowed to help m these 
second stage contractions but between them tliey must be per 
suaded to relax completely ond as the head gets lower in the 
birth canal and when contractions may come only once m file 
seven or ten minutes to sleep if possible 

It may be that she will ask for a drink and although cold water 
IS often preferred a few sips of hot infusion of tea or raspberry 
leaf IS a great help m strengthening the contractions Ihis is 
a matter of experience, but the imter has pat ents nho would 
not dream of going tlirough their labour witho it drinking a 
certam amount of hot mfusion of nupberry Iea%cs VlTiether the 
action IS psy chieal or not is open to investigation 
Then as the anus is gradually lengtlifened and its anterior nail 
disclosed as the head conies down and the perineum slowly but 
surely stretches care must be taken to retain emotional control, 
to gi\e full explanation and abo\c all the assurance of the 
normality of the situation lor at this stage a fresh senes of 
sensations is experienced The slightest effort to resist by closing 
up the outlet gives rise to the fear that she must split or burst 
before her baby arrives When told that there is no fear of that 
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compared with the effort that maj be required to help a ^oman 
to relax and use self control dunng the last two-fiftlis dilatation of 
the ccrMX It is then that the slightest tension appears to gire 
rise to a \erj definite pain situated in the region of the sacroiliac 
joints— a pain which can be matenall} relieved bj a firm pressure 
of the palm of the hand or the wrist where it is felt That pam 
has frequentlj been obserxed to disappear ixlien quiet and 
relaxation hax e been restored 

The final stages of dilatation of the cerinx require great fortitude 
perseverance and patience on the part of the woman The presence 
of the doctor — or a nurse who has been instructed in the details 
of this procedure — is of the most valuable help to her particularlv 
m the first labour 

At this time she is most bkel> to feel real pain because it is at 
this stage that the smallest mental or phjsical tension will give 
rise to pain ^niether it is that the cenxx itself is being stretched 
to its Iinuts and that therefore an> addibonal tension gives rise 
to actual muscle fibre laceration is a matter of opinion 

It IS at this moment that a girl will appeal to be relieved of the 
whole business she will imagine that all this strain and turmoil 
18 to no end and that lier babv is not coming that these contrac 
tions are useless and that no prepress »s being made Just before 
the full dilatation of the cervix is often the time when she gives 
up hope when her courage breaks down and wlien — m a state of 
almost hvsterical disappointment — she will demand to be given 
something and ev en go so faros to accuse those who are endeavour 
mg to lielp her of being heartless and cruel It is probable that 
few obstetricians have succeeded in escaping at some time or 
other these reproaches 

Happih to the majoritv of women who have been well and 
carefullj mstructed the late second stage contractions do not 
present any insurmountable obstacle and the more completelj 
the art has been acquired the easier it is for a woman to pass 
through this period of concentrated and sustained effort 

^\'hen success is obtamed the change that comes oVer a woman 
after the full dilatation of the ccrvTx is verj marked The time 
between the contractions will frequentfj lengthen considerabJr 
and whereas she may have relaxed m a fuUv conscious state and 
wig he .“xtremely receptive mind when stimulated she will now 
than anythossly relaxed betne«i the contractions There is no 

After a tiecessity to call on her to mamtam relaxation when 
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the uterus contracts Nature asserts herself at this point The 
extraneous muscles of expulsion are trresistilily brought into piny 
— her abdominal muscles contract whether she tries to relax them 
or not We may mx ite her once tins stage is ob^ lously diagnosed 
to lielp each contraction by pushing doivn herself bj closing I er 
throat — having taken a deep breath — and not violently but 
honestlj adding pressure fij her efforts T1 is can be done and at 
the same time it is explained to her tliat she must open tlie door 
as it vere She must be told that e\ery thing is now m readiness 
for the last part of lier labour Many women find grcit help in 
tlie explanation of the necessity of their baby passing through 
the door of thei^liody ivhieh has been made during the last few 
hours soft and elastic to allow of the free passage of the child 
proi iding that she does not resist the opening of tlus door herself 
She will understand if it is explained to her tliat she must not 
squeeze up — she must rather allow the whole of the bottom of her 
body to relax, and be ready to allow the baby t > pass through 
Again it IS physiologically possible to ha\ e considerable tension 
of the muscles of expulsion and at the same time complete 
relaxation of the muscles inlubitmg expulsion Tlus is the law m 
fact m the emptying of any viscus A sense of great relief is 
expressed often by women who are allowed to help in these 
second stage contractions but between them they must be per 
suaded to relax completely and as the head gets lower m the 
birth canal and when contractions may come only once in fii e 
seven or ten minutes to sleep if possible 

It may be that shewill ask foradnnk and although cold water 
IS often preferred a few sips of hot infusion of tea or raspberry 
leaf is a great help in strengthening the contractions llus is 
a matter of experience, but the writer has patients who would 
not dream of going through theu* labour « itho it drinking a 
certain amount of hot infusion of raspberry leai es Wiether the 
action IS psychical or not is open to investigation 

Then as the anus is gradually lengthened and its anterior wall 
disclosed as the head comes doivn and the perineum slowly but 
surely stretches care must be taken to retain emotional control, 
to give full explanation and above all the assurance of the 
normality of the situation lor at this stage a fresh senes of 
sensations is experienced The si ^test effort to resist by closing 
up the outlet gives rise to the fear that she must split or burst 
before her baby amies tVlicn told that there is no fear of that 
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if she will remain calm and relaxed the sensation frequently 
disappears 

At this time any woman who lias carried out this great work, 
who has been buo\ed up bj fortitude and courage sufficient to 
maintain her mental and jdnsical control js quite justly rewarded 
by being told by her attendant hos\ splendid her efforts has e been 
m vi hates er terms are suitable to the class and type of girl who is 
being waited upon Justifiable praise and possibK — to the under 
standing obstetrician — real admiration should not be withheld 
for it sinks tlirough the natural amnesia of the second stage and 

produces that little extra something which is almost equiv-alent4o 

tliat mIhcIi the «ell trained athlete pulls out m the final dash for 
the tape 

Before the head crowns she ma\ ask why it keeps on slipping 
back or some question concerning tliat apparently duappointing 
phenomenon Finally the head crowns Here again complete 
relaxation should be called for, and is usually possible to obtain, 
ui order that thd liead may be gently guided into the world through 
soft and relaxed perineal tissue, offering the least possible chance 
of laceration 

Lacerations seem to be extremely common, although many of 
them are onU superficial skin It has been observed that the 
birth of the forehead, eyes and nose is completed without any tear 
very frequenth but for some unaccountable reason the chin, 
shoulder or an elbow will cut like a knife through the perineal 
tissues 

The passage of the head through the vulia is yet another new 
sensation and in the fully conscious woman may , if she is not 
completeh relaxed cause what is equivalent to a start or a jump 
which results in a sudden resistant squeeze of all the muscles of 
the outlet They are probably so tense at the moment that there 
is no room for muscular action except by laceration across that 
structure which at the moment is mamtaimng the tension 

Since this suggestive circumstance was observed women have 
been warned of the sensation caused by the passage of the child’s 
head , they hav e been told that it is what they must look for and 
expect It has been described as something suddenly giving way 
or slippmg and above all things, they must try them utmost to 
avoid any action of resistance or squeezing up, and, as the child 
IS felt to be passmg the outlet, they must do their best to relax 
quietly, to cease to make any effort at expulsion and to maintain 
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the elasticity and freedom of its passage A definite improvement 
m the numbero? lacerations has been noticed since this explanation 
has been made to the conscious mother 

How great is the reward of the obstetrician for the patience and 
effort resulting in the retention of emotionil control by a mother 
m childbirth I VVlien finally she hears her bab\ crj it is as though 
she awakens from a dream — her realisation of a fact which seems 
to be almost incomprehensible — ^do longer m an amnesic state, 
no longer tired In a moment that crv awakens the spirit of 
motherhood There is no sentimentality in the frank statement 
that It IS a picture of supreme beauty and e\ery obstetrician 
should not only recognise the delights of that moment but should 
encourage its appreciation by the mother herself The cry of the 
child the warmth of its moving limbs that she may feel the fact 
of life, are realities which make in a few seconds the whole 
character of a woman There is no need Jo cover the child hastily 
in a towel, to whisk it away immediately the cord is severed and 
hide it in a cradle Treat its eyes and wipe its face and vvxap it m 
a blanket There is no fear of shocking a mother by the sight of 
her own baby Show it to her and if you think it is a risk listen 
to her remarks — 

“ Is it a boy or girl ? Is it absolutely perfect ’ Are j ou 
sure it 18 all right ? Do let me sec it t 

There is very little variation m what a woman has to say at that 
moment Get into her mmd share with her this full accomplish 
ment Your third stage will be easy She will be fit and well and 
will have almost forgotten after a few hours — and certainly after 
her first sleep — the stupendous effort that was required of her to 
accomplish this thing 

The whole training of the emotional attitude from conception 
to the end of the second stage may be wasted if the joy of com 
pletion is not allowed to be appreciated and the reward of a 
magnificent effort justifiably recognised Are we not too matter 
of fact ? Do we not overlook how momentous this miracle is to 
the mmd of a w oman ? This picture is not ov erdrawn There are 
obstetricians to day who haVe patients who would not dream of 
having an anicsthetic or drug that would prevent a repetition of 
this great happiness 

“ 1 hav e a sweet child of three, but I have not known before how 
marvellous it is to have a baby ” Her first child had been brought 
into the world under deep nn»stbesiB with a forceps delivery 
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Not Ions ago a g»rl m the evlj twenties whose first babj had 
been born under the mnuenee of rrfaxation asLed n eas her second 
child was about to am^e Would it be a terrible thin" to let 
nn h isband come and watch our clufd bein" bom ’ ’ Such an 
unusual request was met b\ a few moments thought, and she 
addeil It is his child Her cluld was bom whilst she herself 
held her husband s hand and when it cried she laughed at the 
expression of amarement on his face and almost before the feet 
had left her she said I told sou it was the most raarreHous 
thing in the world 

Obstetricians must ask themselics if thej are justified m deny 
ing the w omen of our time the perfection of this emotional reaction 
w hich IS a bond between mother and child which is a bond to keep 
together husbands wi\ es and families , and it is stronglj suggested 
that en ot onal perfection should be placed in a much higher 
categors of importance than that of mere phs'sical adequacy 

It will be clear that the conduct of labour should alwars be m 
an atmosphere of peace and quietness Disturbing noises should 
be os oided— the openmg and closing of doors people coming m 
and going out and coniersation between those tn the room should 
be discouraged \Uliough it is not alwaj's eas> to obtain quiet 
from the rush and hurr% of life m the street below so far as pos 
sible noise should be eliminated The perfect labour is conducted 
m a silence which is onlv broken from time to time bj sucli con 
\ crsation as ma\ be of relief or assistance to the woman SI e is 
mterested in nothing else in the world but the immediate present 
and if properh educated m relaxation her concentration will be 
required to that end The guarded remarks of those about her 
touched with firm snnpatbi but inspired bv gentleness and kind 
ness IS the foundation upon which the receptive mind of a woman 
at this time is most likeh to buifd confidence 

It IS not a time for stones neither is it a time for loud laughter 
and false cheerfulness Peace is the onlv atmosphere which i» 
conduciv e to relaxation Br the tune the second stage of labour 
IS reached absolute quiet should obtam The woman will tie 
sensible to the strength and elTcictfbv of those who understand 
her own mstinctn e demands 

Jhere are few moments in an obstetricians work which are 
more impressive than those silent restful pauses between the 
strong prolonged expulsive contractions that drive the I ead down 
to the outlet The qiuckened respiration that follows the muscular 
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ellort, the flush of congestion that results from the ph% steal 
strain , tlie rest that rebuilds determination to make the best use 
of the next contraction are indications of the fundamental 
courage and perseverance with which Nature has endowed her 
healthy minded women 

During tlie age of anxstbetics mucli of the clinical importance 
of these observations has been overlooked Second stage con 
tractions in a natural labour are without nnj phj’sical pain, but 
the> are definitely attended by physical stram Anreslhetics have 
been used m an effort to reduce phj sical strain because it has been 
misunderstood by clinicians Over 100 years ago Dr \\illiam P 
Dewees* observed — 

‘ Tiiat man is of little use to tlie exercise of the social \artues 
who IS Ignorant of the influence a kind and feeling conduct has 
upon his suffering patient To her it almost atones for tlie want 
of skill and experience and to deprive her of it is withholding a 
right for which nothing beside can compensate 
A little later he says — 

“ Her ipmd should be kept as free from anxiety as the nature 
' of lier situation would permit for no conversation should be 
indulged in that might for an instant excite her apprehensions 
Again he sajs referring to conversation — 

* “ and should be as void of levity as of gloom 
Two further remarks in tlie same chapter are of interest — 

“ The patient is to Ijc forbidden everything which shall have a 
tendency to excite tfie system And ‘She should be directed 
to keep as quiet as possible ’ 

It is not without interest that as a result of investigation into 
the emotional influences upon labour conclusions were arrived at 
which were later found to have been deduced by the experience 
and observation of clinicians before the days of detailed scientific 
psychological study or anesthesia 

* ‘Compcnijious System of Midnifery Lontion 1825 
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CONSTRUCTIVE, EDUCATIONAL AND SOCIAL ASPECTS 
OF ANTENATAL CARE 

Bv Jon\ s Fmrihirn, UM, BCii , FRCJ*, FRC^ 
FRCOG 

The purpose of this chapter is to offer a brief sun ej of an area 
of antenataj care coroplemenlarj to the obstetneaj and medical 
regions forming the mam subject matter of the booV. Constnie- 
ti\ c h\giene though prcdominantK medical, is closely linked with 
the educational side and as border line terntorj , cannot be entirel\ 
omitted from a wide outlook oser all the actmties comprised m 
antenatal care A sune\ of this kind, however, must be pre- 
ceded h\ a glance further afield if the position and objecli\cs of 
tlie matemitN sersices are to be seen m due perspectjse m their 
setting among other doseh related sersices of which ^thev form 
an important part 

Owing to Its concern with the start of a new generation, mid 
Hifen holdsakei position in all eiforts to promote national health 
and ph^ sique Jts part is to secure the maximum new lis es at thtf 
mwuaum cost in Joss of or damage to the mothers; and togiiea 
fair start to these pew li\es A scries of services should be* 
\ isualised of which prenatal care max be regarded as the first, and 
followed in turn b\ intranatal management and jmstnatal care to 
ensure the efficieno of the mother on return to her duties The 
follow up of mother and infant m the welfare cUnics has the 
objectne of promoting normal development through the earh 
\ears when growth is most actne and iiabdits to stimtmg of 
bodj and mind greatest Conducted thus through the first five 
\ ears of hfe the child next passes under the school nurse and 
medical officer, and when adoIescMice is reached falls from then 

National Health Insurance Acts ^Vhen the present widespread call 
for ph\sical education and trauiing for the jouth of the countn 
IS translated into legislation or otherwise made generallj available, 
there will be a practicallj continuous supervision of each ^nera- 
tion — from the parents of one to those of the next. The c\cle for 
its completion will require prenupbal or preeonceptional olmics 
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CONSTRUCmT EDUCATIONAL AND SOCIAL ASPECTS 
OF ANTENATAL CARE 

Rj Jons S P\IRBUR\ BM BCit FRCP FILCS^ 
FRCOG 

The purpose of this chapter t$ to offer a brief sursej of an area 
of antenatal care complementarv to the obstetrical and medical 
regions fomung the mam subject matter of the book Construe 
tiselngiene though prcdommanlh medical iscloseh linked with 
the educational side and as border line temtors cannot be entireh 
omitted from a wide outlook o\er all the activities comprised in 
antenatal care A sunev of this kind however must be pre- 
ceded b\ a glance further afield if the position and objectires of 
tlie matemitv sen ices are to be seen in due perspective in their 
setting among other closelv related services of which ^tbev fonn 
an important part 

Owing to its concern with the start of a new generation mid 
wifen holdsakev position in all efforts to promote national health 
and phv stque Its part is to secuVe the maximum new liv es at th# 
niininiuni cost in loss of or damage to the mot hers and to giv e a 
fair start to these qew lives A senes of semces should be 
vjsualisefl of which prenatal care msj be regarded as thelirsL and 
followed III turn bv intranatal management and postnatal care to 
ensure tlie efficiencv of the mother on return to her duties The 
follow up of mother and infant in the welfare clinics has the 
objective of promoting normal development through the earl} 
jears when growth is most acbvc and Iiabihtv to shmting of 
bodv and mind greatest Conducted thus through the first five 
vears of life the child next passes under the school nurse and 
medical officer and when adolescence is reached falls from then 
onwards under the observation of practitioners working under the 
NationafHeafth Insurance Acts IThen thepresentwnJespfradcall 
for phjsical education and training for the vouth of the country 
is translated mto legislation or otherwise made generall} available 
there will be a practical!} contmuous supemsion of each genera 
tion — from the parents of one to those of the next, Tlie cvcle for 
its completion will require prenuptial or preconceptional clinics 
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clinics or a medical practitioner for at least two medical fTaming 
tions, one as soon after the patient has booked as possible, and 
the other about a month or so before the expected date of deIn cr\ . 
but are not all prepared to pax the doctor s fee. The rule of the 
C.M B IS tliat the midwife should call to her assistance when 
necessarx for illness or abnormahtr during cluld-beanng the prac- 
titioner of the patient’s choice Ceneralh the rule would result 
in the same practitioner being consulted throughout iTnt<>« the 
antenatal care had been conducted at a public clinic. In the case 
of her own booked patients the Rules sax that the midwife must 
make an antenatal examination at the earliest possible oppor 
tunitx, sec her patient during pi^nancx as often as is necessan, 
and keep notes of her obserxations on the record-card approx ed 
bx the Board, on xrhich there is also space for notes bx a medical 
practitioner The Rules also place the obligation on the midwife 
of urging the patient to seek adrice from her medical attendant 
or at a hospital or similar institution, whenever abnormahtj has 
occurred in a prexnous pregnancx , also in all cases of illness 
or abnormalitx during pregnancx. Except m the last no obligation 
is placed on her to send a medical aid form. Among the leaflets 
bound Up xrith the Rules as issued tomidwixesis one on antenatal 
care m which she is again urged to adnse her patients to obtain 
the two medical examinations mentiosed above. The instruction 
IS also gix en that the midwife should obtain the name of the 
patient s doctor at the time of booking, as be will naturallx be the 
one to be called in for illness or abnormahtv It is also explamed 
that if a medical uix estigation is made of the normal pr^nant 
woman or because of abnorniBlitx m a prexnous pregnancy, the 
midwife cannot fill up the form of sending for medical aid, as the 
case IS not one of eraergencx, nor need she inform the local soper- 
vismf' authontx The reason for this differenbatron is that there 
is no proxnsion under the SIidwives’Act for the payment of medical 
fees except for what are known as “ emergencies under the .Act," 
of which the official explanation is that it must be illness or 
abnormalitx xnthm the meaning of the relative rule The mid 
xnfe IS. howexer, told to consult her inspector in the case of 
patients unable to paj a medical fee, or unwilling to attend a 
clinic, as manx superxising authorities haxe local schemes bv 
which fees are paid for antenatal medical exammabons As 
co-operation between medical praebboner and midxnfe is essenbal 
to the efficiency of the maternity services and as misunderstand 
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tugs often arise regarding the position of the doctor m midwi\es* 
cases, this explanation is gtien in so far as the 3Iidw lies’ Acts, 
the Rules of the CMB and the responsibilities of local health 
authorities are concerned Under the 3Iidwi\es’ Act of 1936 and 
the new training regulations of the CMB, changes in practice 
arc certain, but until the Act has been operative for a few years 
onlj speculations can be made on the direction they might take 

In concluding a partial survey of the less obvious aspects of 
ante and post natalcare.theniampomtsmtendedtobecniphasiscd 
may be summarised thus — 

(1) The ultimate purpose should be kept m mind if the pro- 
minenceof education in mothercralt.andothersDcialfpatiires, are 
to receive adequate attention 

(2) Antenatal care cannot be carried out m its full integration 
without a just combination of all it implies 

{8) Hospitals, clinics and practitioners providing prematernitj 
services must therefore include all aspects in due proportion to 
conform with present day requirements. 



CHAPTER VJl 
HEREDITY 

Oim inheritance is a mosaic of ancestral contnbutions 
The manner m which these contnbutions are made their extent 
their relations to each other the laws which goaern them and 
the bearing of these laws on human liereditj are problems of 
great interest and importance to all engaged in antenatal care 
As a preliminary to a stud} of the subject let us first of all call 
to mind some elementarv considerations 

Maturation of the Germ Cells and Fertilization 
Consideration of the complicated senes of events aeeompanjnng 
maturation of the germ cells would occupj too much spice and 
IS in Qn^ case not essential for our purpose It is sufficient to 
recall that the end result achiered bj maturation (meiotic or 
reduction division) is the reduction of the chromosomes m the 
germ cell to half their orignal number Refore maturation 
begins tlie germ cell contains the same number of chromosomes as 
the somatic cells — the number cliarncteristic of the species These 
are in paus one of each pair having been den% ed from the female 
and the other from tl e male parent at the time of fertiLzation 
In maturation one of each pau* of ciiromosoraes is cast out m the 
first polar bod} The chromosomes thus rejected mas be either 
the male or female one of the pair — it seems to be a matter of 
chance This obviousl) afTords opportunity for large numbers of 
permutations and combinations amongst those chromosomes that 
are reta ned There is thus little chance that anj two matured 
germ cells (gametes) even from the same osar} will retain exacti} 
the same assortment of chromosomes 

At fertilization the ovum now containing one half its original 
number of chromosomes combines with the male element (sperm) 
in which by maturation the number of chromosomes has also been 
reduced to half by a process similar to that which has occurred in 
the female germ cel! The result iS that the fertilized germ cells 
(z} gotes) all contain the number of chromosomes characteristic 
of the species (48 in man) half of wh ch liave been derived from 
the female and half from the male The cliromosomes in the 
zygote arrange themselves in pans so that of each pair one has 
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come from the female and one from the male partner In the 
subsequent dmsion of the fertilized cel) during development of 
the body of the embrj o (mitotie division) each chromosome splits 
longitudinallj into two liah es, one of which goes to each of the two 
daughter cells Each somatic w bod> cell therefore contains the 
same number of chromosomes as the original germ cell before 
maturation or after fertilization , the number characteristic of 
the species It is believed that the chromosomes are the bearers 
of the hereditarj characters, half of which are therefore deriv ed 
from the male and half from the female partner Half of the 
hereditary cliaracters of each parent (half the chromosomes) have 
been in turn derived from their parents and so on backwards for as 
long as the species exuted 

The Chromosomes as Bearers of Hereditary Characters 
According to modem conceptions the chromosomes wluch we 
have previously seen are arranged in pairs, one of each pair having 
been derived from the male and one from the female partner are^ 
tlie bearers of the hereditary unit characters or genes The genes 
are arranged longitudinalK like beads on a stnng each occupynng 
a definite and constant position (locus) on the chromosome The 
pairs of genes lying opposite each other, that is, occupying 
corresponding loci on the chromosomes, arc known as allelomorphs 
Each allelomorphic pair governs or determines the same character, 
and may be identical, e g , both “ black ” detewnuung (homo 
^gous) or contrasted eg, one “black’ determining and the 
otiier “ white " detemuning (heterozygous) Each chromosome 
contains large numbers of such genes 
Mendelism NVithout doubt the greatest contribution to our 
knowledge of heredity was made by the monkt Gregor Johannes 
Mendel (1822-I88i), abbot of the monastery at Btunn (Brno) in 
Moravia Hts papers, containing the results of his experiments 
in the garden of the monastery, were published in the Prooeedmgs 
of the Isatural History Soacty of Bnmn, but their importance was 
not recognised until they were rediscovered sixteen years after his 
death Hts work is so fundamental that it has served as a basts 
for all subsequent investigations on the subject — investigations 
that liave only sen ed to confirm and amplify hts conclusions 
Mendel showed that the transmission of hereditary characters 
was not a matter of chance but took place according to certain 
well-defined laws His experiments were earned out on vaneties 
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of the ordinary edible pea, which he had observed to breed true, 
I e , ha^ e the same characters when self fertilized — the norma] 
occurrence, through se%cral generations He chose fourteen 
^ arietics which could be arranged in pairs m each of which one 
member differed from its fellow in one \seU-defined pair of charac 
ters The following table gives the characters m which members 
of the scsen pairs differed — 

Cfiar/jclera of one ranetif Charaeleno/contTasledranely 

( 1 ) Ripe seeds round and smooth Ripe seeds wrinkled 

( 2 ) Couledons contained >ellon Cotyledons had green albumin 

albumin 

(3) Seed coats coloured Seed coats white 

(4) Pods smooth Pods constneted 

(5) Lnnpe pods green Unripe pods yellow 

(C) Flowers axial Flowers termmal 

(7) Stems tall Stems dwarf 

^fcndel now made crosses between peas hanng contrasted 
characters studMng one pair of such characters at a time Thus 
he crossed peas whose seeds were round and smooth with peas 
uhose seeds were wrinkled, peas whose cotyledons had yellow 
albumin with peas hanng green albumin, etc , till all the seven 
pairs of characters were examined Now it was found that the 
cross bred or by bnd offspring (which we shall call the first fihal 
generation, or Fl) all resembled one of their parents Thus the 
hy bnd resulting from the crossing of the first pair of characters 
in the abo^ e table were all round and smooth , those resulting 
from the crossing of the second pair all had y ellow albumm, etc. 
In other words oneofthe contrasted characters had been suppressed 
or receded from siew and was therefore named by Vendel a 
“ recessive The other character which dominated the picture 
he called a “ dominant.” The complete series of crossmgs resulted 
in all the dominants and recessires being sorted out, and it was 
then found that the characters in the fi»l column of the above 
table were dominant and those in the second recessiv e If we call 
the parents R and r the first filial generation (Fl) are hybnds Rr 

Hhen now tbese b}brfds were grown end aliened io self 
fertilize it was found that their pregeny (second fihal generation 
F2) were not all alike hut had sorted themselves out so that 
three werl like their dominant grandparent, and one like their 
recessive grandparent Thus if the original crossing had been 
between two seeds one of wbidi was round and the other wnnkled 



iIBhDELISM 


107 


3 out of e\ery 4 peas of the FS generation vrere round and 1 was 
minlJed Tins can be made clear in the following way Let us 
suppose that R represents the hereditary unit character of round- 
ness and r the contrasted cliaracter of wnnkledness In the first 
crossing R was crossed svith r thus 

R X r ^ Rr 

Rr IS a hjbnd m which R is donaioant and r recessive The hj'brid 
IS, of course, round, as roundness is donunant The character r 
IS not lost, however , it has simply receded from view Parther, 
it has not merged in or blended inth H but has maintained its 
identity as is shown by the crossing between any two of the hybrids, 
or (what is the same thing) by self fertilizing any one of them 
This is shown in the following formula which represents what 
happens m the crossing of the hydrids — 

Rr X Rr 

Let us suppose that the unit characters in this formula unite 
with one another according to the laws of chance (whicli they 
actually do) the results wiU be as follows — 

R may unite with R giving IIR a pure dominant, round 
R may unite with r giving Rr an impure dominant, round 
r may mute with R giving rR an impure dominant, round 
r may unite with r giving rr a pure recessive wimUed 

The results of the crossing between the hybrids Rr will therefore 
be — 

RR Rr rR rr 
Round Round Round Wrinkled 

RR IS round, is called a pure or ‘ homozygous ” donunant, as it 
has the dominant character of roundness in both its genes It ako 
will always, if crossed with itself (self fertilized), breed true, t e , 
produce only RR (round) peas , rr is wrinkled, is a pure or homo- 
sygous recessive, as it has the recessne character of wrinkledness 
in both its genes It will always, if crossed with itself (self- 
fertilized), breed true, i e , produce only rr (wrinkled) peas 
Rr and rR are by brids and are of course round They are impure, 
or “ heterozy gous,” as they contain genes for both roundness and 
wnnkjedness If crossed with each other or self fertilized they 
will always behave as m the formula above, namely, produce peas 
3 of which are round and 1 wrinkled 
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It will therefore be clear that the result of intercrossing the 
hjbrids has been that the characters m the hybrids have bwme 
re sorted so that there is 1 pure dominant (round), 2 hybrids 
(round) and 1 pure rccessne (wnnkled) This is the well known 
1 2 1 Mendclian ratio for a cross between two hybrids where one 
unit claracter is in%ohed It will be seen therefore that the 
results of interbreeding between the hybnds where one pair of 

contrasted unit characters is invohed is a progem^n wkeh 

(a) Three out of eAcr\ four are extemallv like one of the 
grandparents and one hke the other 

(h) The doRunants are to the recessnes as 3 to 1 

(c) Only one of the dommants breeds true, and the recessive 
breeds true 

(d) Tlie other two dominants are by bnds 

If now peas having two pairs of contrasted unit diaiactets are 
crossed for example one having round coat and i eDow albumin 
(both dominant) with another having wnnUed coat and green 
albumin (both recessive), all the hvbnd clTspnrg wfl] hare round 
coat and y ellow albumin Each byhnd however, also wtntains 
the characters wrinkled and green- If now these hvbnds are self 
fertihzed or crossed with one another the resulting off'pnng will 
be m the following proportions • — 

Hound coat Round coat WnnU-d coat Wnnkl'*d coat 
IcUowalbunuc Green albumin. Idlow ajfce.min. Creea albumin. 

9 3 3 1 

and each group inchides one pure breedo- 

The proportion 9 3 S 1 ib the norma] Meaddian ratio for a 
cross between hybnds where two pairs of «nit characters ar- 
invoh cd MTiat occurs in the mating of these hi hnds mav b“ 
represented asfoDows sganl tRrcpre^catrounfincsisrwnnlJsd 
ness, \ \ elbw colour, and vgT«n, th-hib-id resulting from the 
crossing between the pm with round coat and 'reU-rw albumin 
on the one hand (R\ ) and one hamre wnnU-d coat and grom 
Rr 

albumin ^ 

If now this 1 ^bnd is crossed with a similar on* or is sjilf 
fcrtihredrthe foil iwmc ccrrihination tak*^ place ' — 

Rr Rr 
^5 ^\y 
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Xet us stud} each of the pairs of contrasted characters separately 
and 

Hr X Rr gnes RR Rr Rr rr 
and Yy x Yy gives YY Yy Yy yy 

but as each shape combination can combine with each colour 
combination the following represent the possible progeny — 


fRRl 

RR 

RR 

[rr] 

IyyI 

Yy 

Yy 

lyy 1 

Rr 

Rr 

Rr 

Rr 

YY 

Yy 

Yy 

y> 

Rr 

Rr 

Rr 

Rr 


'y 

Vy 

yy 

(H 

rr 

Yy 

rr 

Yy 

0 


There are thus sixteen possible combinations four of which 
(enclosed by squares) are pure breeders If these combinationsare 
examined and it is borne in mind that round and >cUow are 
dominant, and irnnkied and green recessive, it mil be found 
that the shape and colour combinations are present in the propor 
tions mentioned above namely 9 8 3 1 and that in each group 
one IS a pure breeder (homozygous) 

If, in the same waj three pairs of contrasted unit characters are 
crossed, e g , round coat, } cjlon albumin, and coloured seed coat 
with WTinhled coats, green albumin, and white seed coats it might 
be shown that them will be eight resulting groups m the following 
proportions — 

SMdi Hound Round Boand Wrinkled Bound WriD1d«d Wrinkled Wrinkled 

Albumin yellow yellow green yenow green jello* green green 

Seed epetf roloured white rohrured crio m t d while while ctdouml »Ul« 

Kumben SOSeSSSl 

The Mendelian ratio for crosses between hybrids may therefore 
be stated in general terras thus “ If the original parents differ 
in n pairs of contrasted characters their hybrid progeny consist 
of 2* groups, the numbers in which are to each other in the ratio 
|3 
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McndeV $ La:c of Segregation of the Gametes Jlendel pro^’ed 
experimental] j that the sorting out that occurs when hjbnds are 
crossed as explained aboxe (for example in the 1 2 1 ratio) is 
due to the fact that tJie hjbnds form as mam kinds of gametes 
both male cells and female cells as there are genes inrohed and 
in equal numbers Thus m the hjbnds Rr x Rr two distinct 
kinds of both male cell and female cell are formed one containing 
(R) and the other (r) and in equal numbers and when crossed 
these are free to combine with one another according to the laws 
of chance When these two hjbnds are crossed thus — • 



the chances are equal that will combine once with QQ giving 
R5l that w ill combine twice with giving 2 Rr and that 
(T ] will combine once with [ ^ giiingrr This will gj\e the 1 2 1 
ratio aboie described Similarlj the hjbnd Rr'Vj forms four 
kinds of gamete m equal numbers m 2 [r] 0 E Q 
crossed with itself and the male and female gametes are able 
to comb ne freelj thej nill do so in the ratio 0 3 3 1 
Cross betseen c Hjbnd and a Pure Recesnve One other ratio 
lerj important in human herediti must bo discussed te the 
result of crossing a lij brid with a pure recessive If for example 
we cross the hjbnd Rr (R standing for the dominant character 
and r forthereces5ive)withrr a pure or horaozjgous recessive the 
former will form two kinds of gametes \iz. and and the 
latter onlj one mz □ and the result of imion will be as follows 
(the disease factor being surrounded bj a darker square) 




that IS two lands of progenj are formed and in equal numbers 
sothatthej will bear to each other a I 2 ratio which is important 
m medical prognosis m tl e folkiwii g wai Let us suppose that 
the factor R is one carrj mg a hereditarj disease and the individual 
cam in" it (who of course as the factor is dominant shows the 
disease)” marries another who so far as that disease is concerned 
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IS hea!th> , then it maj be expected that half the cluldren will be 
health} (rr) and without the power of transrpittmg the disease, 
while the other half (Hr) will show the disease and transmit it m 
turn to "half their children 

If, on the other band the disease factor is recessive (r) and the 
bearer of it mates with a healthy person the union wdl be between 
the hjbnd Rr and a pure dominant RR Hr again forms two 
kinds of gametes and Q, while RR forms only one, viz , 

The mating maj be shown thus (the disease bearing factor 
being denoted by a darker square) 



RR Rr 


and the result n ill be RR Rr, that is two kinds of progeny are 
again formed and in equal numbers, \ iz in a 1 1 ratio RR is 
healthy while Rr is also healthy but mil again transmit the taint 
to half his or her children Xliereforc, while all the children of such 
a marriage will be healthy half of them will bear a recessive and 
transmissible tamt 

It should be noted that when a disease or abnormality is reces 
sne it cannot become externally manifest (as a disease or abnor 
mahtj ) unless the factor for it is borne by both genes This can 
occur for example if the hybrid Rr above, bearing the recessive 
disease factor r, mates with one bke itself thus 
Rr X Kr 

Here the gametes formed by both male and female are of two 
kinds ^ and and the result of the union can be shown 
diagrammaticallj as follows — 


Rr Rr 



RR rr 


(the darker square again denotes the disease bearing factor) 
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McnieVs Lax of SegrtSaiton of the Gametes ilendel proved 
exp^nmentaU} that the sorting out that occurs when hj bnds are 
crossed as explained abo% e (for caample m the 1 2 1 ratio) is 
due to the fact that the hybrids form as mam kinds of gametes 
both male cells and female cells, as there are genes in\olved, and 
in equal numbers Thus m the hybrids Rr x Rr, two distinct 
kinds of both male cell and female cell are formed, one containing 
(R) and the other (r) and in equal numbers, and when crossed 
these are free to combine with one another according to the laws 
of chance hen these two h\bnds are crossed thus — 



the chances are equal that will combine once with ^ giving 
HR that will combine twice with [FI giving S Rr , and that 
[T] will combine once with Q giving rr This will gj\x the 1 2 1 
ratio aboie described Sunilarh the b>hnd Rr\} forms four 
kinds of gamete m equal numbers, viz., (Q 0 Q Q and if 
crossed with itself and the male and female gametes are able 
to combine frecl} thej will do so m the patio *> 3 8 1 
Cross between a Bybnd and a Pure Reeessre One other ratio 
ver> important in human hereditj must be discussed, t.f, th^ 
result of crossing a hj bnd with a pure recessive If, for example, 
we cross the hi bnd Rr (R standing for the dominant character 
and r for the recessive) with rr, a pure or homozi gous recessii e, the 
former will form two kmds of gametes STZ., and 0 and the 
latter onh one viz., [7] and the result of union will be as follows 
(the disease factor being surrounded bj a darker square) 



that IS two kinds of progens are foirned and in equal numbers 
sothatthej will bear to each other a 1 1 ratio which is important 

in medical prognosis in the following wai Let us suppose that 
the factor R is one carrying a bereditan disease and the individual 
carrinng it (who of course, as the factor is dominant shows the 
disease) mames another who so far as that disease is concerned 
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sonies h3^e seen that the Alendelian ratios abp^e described 
were onij explicable on the suppositcon that the different unit 
characters mxolved were segregated in separate gametes, both 
male and female, and were able to combine freelj with each other 
m the manner described, for example, in the 12 1 ratio Now 
unless the various genes which he studied, f g , roundness, i ellow 
albumin, tallness, etc , had been contained in separate chromosomes 
these free combinations could not hase occurred because the 
clmimosomes cannot disintegrate and liberate their genes All 
the genes in one chromosome must therefore remain associated, 
segregate together in the gametes, and be transmitted together 
This IS what is known as “ linkage,” a phenomenon unknoiTn to 
Mendel A good example of it is furnished by the fruit flj 
Drosophila ^elanogasler which may have red ejes and wings of 
normal size, or brown eyes and vestigial ivmgs, red being dominant 
to brown and normal w mgs to vestigial Now if a fly wluch has red 
ejes and normal wings is mated with one having brown e>es and 
vestigial wings, and the characters are free to segregate separately 
in the male and female gametes and then to combine freely with 
each other in the normal Mendchan manner, four combinations 
should appear in the offspring, namely, red eyes and normal wings, 
red eyes and vestigial wings, brown eyes and normal wings, and 
brown eyes and vestigial wings, and these combinations would 
occur in the ratio 9 3 3 1 respectively It is actuallt found, 
Ijowever, that by tbis crossing only two combinations occur, 
namely , red ey es with normal wmgs, and brown ey es with vestigial 
wings, and these appear m equal numbers The explanation is 
that the genes for red ey es and normal w mgs are carried in the same 
chromosome, and therefore cannot separate or segregate and so 
they stay togetlier in the gametes Similarly their allelomorphs, 
112 , the genes for brown eyes and vestigial wings ore contained m 
the same chromosome and also remain associated m the gametes 
The fly, therefore, having red eyes and normal wings with the 
formula Hr Nn forms only two (uistead of four) kinds of gametes 

namely and , and the fly having brown ev es and v cstigial 
wings and havnng the formula rr nn forms only one kind of gamete 
namely Ifthese two are crossed thus 

I - I >‘'0 
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The mating therefore produces HR, 2Rr rr, the 1 2 1 
Mcndehan ratio pre^ lousK described Of the children therefore 

1 out of 4 (RR) -n ill be health\ and bear no transmissible taint 

2 out of 4 (Rr) wiU be health^ but carr\ a transmissible taint 

1 out of 4 (rr) siill be diseased and carrs a double transmissible 

tamt 

This marriage illustrates the danger of inbreeding between two 
families affected bj the same disease and its result should be 
compared with the much less harmful result of the two marriages 
abose described between one tamted and one health\ parent. 

The worst results of all are obtained b} the union of two persons 
each of whom is the victim ofa recessive disease,# g , deaf mutism. 
Here the union will be between rr and rr and as onlj (r) gametes 
are formed bj male and female all the children will be rr and there- 
fore diseased and as the disease is tecessiv e they will carrj it m 
both factors 

Blending" or Incomplete Dominance 

Since >fendc]s time some instances have been discovered in 
which characters that are usually dominant fail to mask entirely 
their recessive counterpart Thus black is usuallv dominant 
to white and if a black rabbit of pure strain be mated with a white 
Angora theresullinghjbndoffspnngwiUbeallblacL. If however 
a Wack Andslasisn fon I is crossed irilh one that is pure rrbite the 
hjhrids Will beof an intermediatecolour.nz , ‘ blue Andalusian 
(rvallj grej) much favoured of poultry breeders for their egg 
lajnng properties Here the black has not completelj dominated 
the white and a blend of colour results >iO blending of the 
genes has however, occurred for if the blue’ hybrids are 
crossed with each other, black, blue, and white wiU be produced 
m the usual Mendehan ratio of 1 2 1 tespectivelj Incidentallj, 
a practical application of a knowledge of 'Mendelisin is exemplified 
here for it will be noted that if blue Andalusians are crossed with 
each other onh half the progenv will be blue, whereas if a black 
and a w hite are crossed, all the progenv will be the desired blue 
so that tl Linkage 

fme 'Mendel made his experiments the modem concep- 
the factor I as the bearers of the bereditarv characters 

earning it fortunate that all the contrasted 

disease) marries contained m separate chromD- 
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chromosomesisnormalitafellow IS <estigjal(Fjg 15) Thenomial 
sex chiomosome is designated x and the vestigial chromosome y 
In the female therefore (in mammals) the sex chromosomes are 
\x and m the male xy In humans there are altogether twentj four 
pairs of chromosomes i e forty eight m all in the somatic cells 
There are therefore 46 + "S-x chromosomes m the female and in 
the male 46 -f \j 

Now while the x chromosome contains large numbers of sex 
determining and othey genes the j chromosome is empty and 
inert This has an important bearing on the inheritance of certain 
sex linked diseases such as h'emophiha to which we shall refer 
later It is also important to note that sex is determined by the 
number of genes m the sex chromosomes rather than by the 
kind of genes i c sex is a matter of quaptjt) rathej than qualit> 
and we shall see later that the chromosomes whether in the male 
or female can be shufTlecl about from one sex to the other To put 
it in another way it is not the y chromosome that determines the 
male sex but rather the fact that the male cell contains only one 
X chromosome As the female cell contains only xx sex chromo 
somes all the gametes formed mil contain \ in the male on the 
other hand all the cells are xy and hence on reduction two kinds 
of gamete w lU be fonned one having x and the other > and these 
will be formed in equal numbers The possible combmations 
between the female and male gametes (o^'um and sperm) will be 
as follows X Q] Now x maj combine with \ or 

with y and the chances of its combining with either are equal 
Therefore the two possible combmations are xx (female) and xj 
(male) and these will occur in equal numbers where large numbers 
of matings are insohed Thus is explained the almost equal 
incidence of males and females in the population It will be seen 
also that in the aboie mating the x chromosome is shuffled about 
from male to female and iice tersd This is made perfectlv clear 
in the following diagram — 

Female gametes Wale gametes 


(male) 

e ha\ c seen abov e that the ratio of males and females born is 
onlv approximately etjual There is a slight preponderance of 
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the chances* are equal that will combine with 0 giving 
Hr \n nameh a 11\ ha\nng red e\es and normal wings or with 
giving IT nn nameh one with brown ei cs and i estigial wmgs 

These two sarieties occur therefore in equal numbers or in a 
1 I ratio a general rule it nia\ be stated that all ihe gents in 
a chnmosomt remain bnXed and are transmtlrd together in 
xnheniance The number of chromosomes therefore wiU be the 
same as the number of sets of bnked genes Thus m Drosophila 
there are four pairs of chromosomes and the sets of linked genes 
with their corresponding allelomorphs are also four in number 

Determinabon of Sex 

Se\ Is a Mendehan character and is determined m accordance 
with the general laws described abosc. The sex genes he mostlv 
in the sex chromosomes which are two m number We hai c seen 
that the autosomes (the other chromosomes not concerned with 
sex) are paired in the somatic cell, the members of each pair b*ing 
to outward appearance exactli alike In one of the sexes (the 

''cnati* C«1 J cf cb< Stasibf CrCs ef l^t 

XX- X y 

0*1 

tec?. *0% 

. 4 4 

X y X 

Fig 1» Chiomosome sets in males and females of Drosophila. (B»ar ) 

female in roanunals) the sex chromo^mes also are exacUv alike. 
In the other however (the male in mairmals) while one of the set 
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When this female carrier mates •mth a healthy (non hasmophilic) 
male x''x unites with sy The female forms two kinds of gametes 
x** and X whereas the two fonned by the male will be x and y 
The follow ing combinations therefore between the male and female 
^metes will all be equally probable — 


Female non 
h-emophilic 
carrier 


x*’y 

Male hxmo 
pliUte 
carrier 


XX 

Female non 
Ii'cmophilic 
non earner 


xy 

Male non 
hiemophilic 
non earner 


How these combinations occurred will be clear from the following 
diagram — 



The result is that 

(1) Half the females are earners and transmitters of the 
disease 

(2) Half the females are free from taint and therefore do not 
transmit 

(3) Half the males are hTmophilic and transmit the disease 

(4) Half the males are healthy, canry no taint and do not 
transmit the disease 

One other explanation is necessary here M e have seen that the 
hanuophilii gene is recessive In the female it is therefore masked 
by Its allelomorph the factor for *' absence of haemophilia which 
IS dominant The female, therefore, though bearing one tainted 
gene, is herself healthy The male on the other hand though 
also bearing only one tainted gene is hremophilic The reason is 
that the y chromosome is empl> as wc have already seen? and 
thus bears no dominant to mask the recessise which therefore 
becomes manifest, so that tlie male is hicmophilic 

Can a female ei er be herself h'emophilic ? This is theoreticallj 
possible if a carrier female mates with a haemophilic male thus — 
x*'x mates with 
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females which is due to the fact that m male emhrvos there is a 
greater tendencv to abortion The reason for this is not known. 

CUmcal Determination of Sex In recent rears attempts haie 
been made to influence se.r detcmunation hr clmical methods 
Unterbei^er states tliat the sex of the child is influenred hr the 
reaction of the sperm and of the vagmal secretion 'Where the 
product of the mixture of the two has an acid reaction female 
children predominate and males when the product is alkalme. 
To render the \-aginal secretions alkaline various method* can be 
used (a) douchmg the \agina with sodium bicarbonate solution 
1 drachm to a pmt, 5horU\ before coitus (the change m the reaction 
does not last more than twelve hours) (6) inserting in the 
I agma 1 gramme of 50 per cent sodium bicarbonate (c) powdering 
the glans penis with sodium bicarbonate. The Second method is 
said to be the most effective. Ifa girl is desired lactic acid douches 
can be used Lntcrberger recognises tie importance of the x 
chromosome in sex determination but believes that the protoplasm 
of the male germ cell also plan's a part, and that its reaction con be 
changed bv altering the reaction of the medium m which it Lves 
va the laginal secretion His views have been much cnUcized 
and mans more observations are necessarv before thev can be 
cons dered established 

Sex Linkage The x chromosomes do not contain only sex 
determining factors Thev also contain manj others and as 
thej are all in the same chromosome thev (i^ the sex genes and 
the oidinarv genes) will all be transmitted together Thus the 
other character determinants id the x chromosome are linked to 
sex This is known as rex Itnkcge which is of great importance in 
human hereditv 

An exampte of a Sfx-ltnled Disease An example of a sex linked 
disease m humans is hamophiba which xs a sex hnked recessive. 
Now it IS well known that females whfle thev mav be earners and 
transmitters of this disease do not themselve* usually suffer 
fromit Wales on the other hand ifthevarecamersofthedisease 
alwav s suffer from it and are of coarse transmitters as welL The 
reason for this difference will become clear from the following 
considerations Let us suppose that we have a female earner of 
hiemophiha Her sex chromosomes are both xx and as the 
kemophilia is sex Imked the factor for it wfl] be contained m one 
of the X chromosomes This factor mav be represented as xH (x* 
representmg the ‘;ex chromosome carrying the haanophilic gene) 
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have onlv space to include a fea of the more important morbid 
characters but two ha\e been already referred to above le 
hfcmophnia and colour blindness » 

Diabetes According to Lawrence about 2a per cent of 
diabetics show a hereditary element The predisposition is 
probably inherited acconling to MendeUan principles but whether 
it IS dominant or recessive is not determined A complicating 
factor in the studj of diabetic pedigrees is that there are probably 
in diabetic stocks maiij mitd undiscov ered cases or many who have 
inherited the predisposition (shown possibly by an abnormal sugar 
tolerance curve) to the disease which may or maj not show itself 
later — depending on environmental factors Lawrence states 
tliat the more numerous the nffeefed members in the pedigree 
the greater is the chance of a diabetic transmitting the disease 
If no relatives ore or were affected (and before deciding this cv en 
apparently unaffected relatives must be carefuUj examined to 
exclude latent disease) we ore justified wi staling that in the present 
state of our knowledge there is no more likelihood of tlie children 
of a diabetic developing diabetes than there would le in the 
children of the general adult population Further as stated abov e 
the more numerous the affected members m the pedigree the 
stronger is the probability tliat the disease or the predisposition 
to it will be transnutted and it is especially strong when diabetes 
occurs m the pedigree of both parents Since the discover) of 
insulin has made the control of diabetes a relatively easy matter 
Lawrence considers that the possibiht} of a child developing 
diabetes does not now offer such an absolute ban as. is presented 
by other and more fatal hereditary diseises One doubts lie 
says “if either the geneticist or the doctor is justified in doing 
more than outlining the position and leav mg the ultimate decision 
to the patient 

Epilepsy Approximately 50 per tent of all epileptics have 
a family hislorj of the disorder (Russell Drain) ith regard to 
theriskofepilepsj vnthecbildrenofanepileptic parent Cchevcma 
found ffmC ISS fmrrrrai had 5SS chtkitcti of whom fS 

became epileptic Rram concludes that on the whole wc Ihall 
not be far wrong in assessing the expected incidence of epilepsy 
m the children of on epileptic parent as 10 per cent that is if the 
affected indiv idual Ims 10 children I is likely to be epileptic As 
so many other factors than inhented predisposition play a part in 
causation of epilepsy eg trauma syphilis cerebral arteno 
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The results of the union worked out in the same wa^ as shown 
aboA e will be — 

that ts one of the females wiU canr\ a luemopfulic gene in each of 
her X chromosomes will be a pure homorvgous recessne and will 
therefore be harmophihc It is doubtful, howe\ er, whether such a 
mating has e\er occurred and if it did whether a female carrying 
two sueh lethal genes could survive birth. 

Fmalh it is important to note that a male member of a 
hs^mopbihc stock who is himself health} (non hamophihc) need 
have no fear of transmitting the disease There is, howeier, no 
method of determining whether a female member of a hemophilic 
stock IS or is not a earner 

Colour Blindness, a Sex Linked Ahnormallt) 

Another common example of sex linked mhentanee m man is 
furnished b} red-green colourbltodoess Normal sight is dominant 
to colour blindness and the factor for the latter is again earned on 
the X chromosome and is thus sex linked Thus should a woman 
who has nonnal sight but eames the taint mate with a normal 
sighted man all the female children will hare normal sight, but 
half of them will cam the factor for colour blindness, while of the 
male children half will be colour blind and half will hare normal 
sight Thismaj beworkedoutb> the reader exactly as in tbecase 
of hajmopbiUa described above The result of a mating between a 
normal female and a colour btmd man nia\ be worked out in the 
same wa\ when it will bfe found that bH the children have normal 
sight that the females are earners of colour blindness, and that the 
males ha\ e normal sight and none of them carr% the taint. Here, 
again a male who is not himself colour blind cannot transmit the 
abnormahts Red green colour blindness is almost entirel\ 
limited to the male sex, for it can onlj occur in a woman who i> the 
daughter of s marriage between a earner woman and a colour 
blind wiaTi 

» Inheritance of Other hlorbid Characters 
The stud\ of human heredi^ is attended bv mam difficulties. 
Experiment is impossible and the onlv method available is the 
study of famll^ pe^grees which ate often unreliable Families too, 
especially m modem tunes, are 1lsuaIl^ small, so that the normal 
■Mendehan ratios are seldom aWe to show thranselves. Here we 
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inhented from two normal parents one of whom must lia^e bee. 
a earner 

Deaf Mutism It is necessaij'Ho exclude acquired deaf mutisr 
as onl> the congenital \anet> caft be hereditarj Of the 24 00' 
deaf mutes in Britain onlj 1 in 7 owes bis or her defect to morbii 
hereditj Hereditarj deaf mutism appears to be a "Mendeliai 
recessive Fig 17 shows a pedigree illustrating this recessn 
character of the abnonnabtx It wiU be noted that two norma 
daughters sprang from the matnage of two deaf mutes The mothei 
however was not a hereditarx deaf mute but acquired tota 
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S^anal on of Symbob 

g itealtby male oot a earner 
female 

Q Healthy male hut a earner 
O female 

■ ll(ale ehowiflg the aboonnal tj 
9 Female 

deafness as a sequel to scarlet fever in infancy It will also 
be noted that the children of the marriage of two hereditary deal 
mutes were all deaf mutes This is because deaf mutism being a 
rccessn e before it can express itself the factors for it must be 
double, nam^y carried in both members of an allelomorphic pair 
and this m both parents 

Danger of Inhreedmg among Diseased Stocks 
Seneraf lAWdroAuns- hare h<xa gitect abo^e coftccmfng- the 
danger of inbreeding between stocks both of which are tainted bj 
the same hereditarj disease Deaf mutism forms one of tl e best 
illustrations of this espccjallj as there seems not unnaturallj , to 
be a tendenej for deaf mutes to marry each other Hoimoplulia 
IS another illustration though so far os is known to the author 
there is no record of marriage haring ever taken place between a 
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sclerosis it is not yet known whether the predisposition is inhcn’ed 
on Mendel an lines 

Poljdact>l> This IS a heredttarj ^anirter and aax5»ding 
to Hams has been traced in one fanule for "00 \eaTs. It is 
dominant over pentadact\l\ is not sex linked, and has therefore 
no particular preference for either sex. If therefore a hetero. 
z^gous poI\dact\Ious indindiial mates with one who is normal 
half the children (provided, of course the famil\ is large enojgh 
for the normal Slendehan ratios to ex pre s s themselves) will have 
SIX fingers and half will be normak It is important to note, too 
that as polj-daetxh is a dominant character a member of a 
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polxdact\ bus famils who is himself or herself normal need haxe 
no fear of transmitting the abnormaliti 

Bracb>dact)l> This condition, ui which the fingers are I'erj 
short and have onl} two joints each, is s Mendehan dominant. 
It is of interest to note that it was in this deforroiU that the 
Mendehan law was first proved to applv to human inheritance, 
Lenz quotes Faraber as finding 02 normal and 99 brach^^ac*^lous 
indmduals m the kinships a proportxon that con5.denng the 
small number mvolved is a sulBaentl> accurate approximabon to 
the Slendehan 1 1 ratio {page 111) As the abnonnahU is 
dominant a normal member of a brsehvdactN lous stock will not 
transmit it. 

Harelip This would appear to be a re-'esave Jfendehaa 
character as is suggested bv the familv pedigree in Fur IG for it 
will be seen that m the second generation the condition has been 
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MATURITY AND POSTMATURITY 


pREGKANCY most commouly ends 280 days after the first day 
of the last menstrual period or 273 days after the last day. It is 
cjistomarj to reckon it from the first day of the last period as that 
date is usually definitely known- The expected date of dehveiy 
may be estimated by counting forward 280 days (40 weeks). A 
simpler plan is to count back three months from the first day of 
the last period, and add one year and seven daj s If the whole of 
February is included some add two extra daj s. 

This does not mean that the duration of pregnancy, namely, 
the conception-ddivery interval, is 280 days. The length of 
this interval is not known with ca^intj. The insemuiation- 
dehvery interval is often known accurately, but the conception- 
deliverj* interval is usually some days less. How mon\ ’ The 
answer to this will depend on the length of life of the sperm after 
insemination. In the vagina it can only survive about twelve 
hours, but in the cervix and upper genital tract, though it has been 
found alive as long as sev en and a half da) s after inseznuiation 
(Haussmann), it is believed to be incapable of fertilizing the ovum 
after thirty-siX hours (Hartman). The duration of pregnancy is 
probably, therefore, not more than two days less than the 
insemination-delivery mterval. 

The span of life of the ovum is also relatively short, and it is 
improbable that it is capable of being fertilized for more than 
thirty-six hours after ovulation and possibly less. Assum- 
ing that it cannot be fertihzed more than thirty -six hours after 
ovTilation, and knowing that ovulation may take place from the 
9th to the 19th day of the menstrual cycle, it follows that con- 
ception (union of ovum and sperm) may occur at any time from 
the 9th to the 21st day of the cj'cle, and we can therefore fi.x the 
actual duration of pregnancy (conception-delivery mfervaf/, 
even when the time of insenunalion is unknown, with a possible 
margin of error of only twelve day's. 

Other considerations must, however, be taken mto account. 
We know that embedding of the ovum does not take place till 
the 9th or 10th day after fertilization (Teacher) and that it must 
be embedded at least two days before menstruation is due 
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male bleeder and a Avoman who carries the taint Epilepsj and 
diabetes v ill furnish other examples 
Heredity and Eugenics Having thus shortly described the 
general principles of heredity, it is not our intention to discuss at 
length their eugenic applications tVe shall refer to only two 
practical considerations that are already familiar to most First, 
the tendencv of modem medicme is to hold in check the free 
operation of the principle of the “suniral of the fittest,” and thus 
to interfere with naturil selection Pre\enti\e medicine, especiall\ , 
tends to preserve the less fit elements of the population by saving 
them from going under in the struggle for existence A larger 
proportion than e\er before of the physically and mentally unfit 
are now being preserved and indeed encouraged to procreate 
Secondly, largely because of this tendenev to preserve the weak 
and to encourage their multiplication, in civ ilized communities, 
whatever increase in the population there is tends to be dysgemc 
Ilealthv stocks tend to become relatively fewer Numerous 
statistics could be quoted m support of these statements but the 
reader who is interested will find them m papers and books on 
eugenus 
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X-ray Eiaminatton of Ossification Sec p 548 

Fcetal Mensuration Various methods Ime been de\ised bj 
•winch the length of the foetus may be measured tn uiero, and its 
maturity thus approximately estmiat«l They all depend on 
the fact that the mature child is hardly e\ er less than 50 cm long 
and that the length of the foetus is twice its length from breech 
to vertex as it lies fully flexed in tUero None of them is sufficiently 
accurate or reliable to be of use m clinical practice and they will 
not be described here 

Cephalometry by X-rays It is possible by measuring the size 
of the foetal skull by means of X. rays to arrive at a more or less 
accurate estimate of the size and weight of the feetus Except m 
conditions where because of placenta! degeneration such as may 
occur in chrome nephritis or chronic hypertension, the fetus is 
undernourished this is a reliable guide to its maturity The 
methods in use are described on p 546 , 

Postmafunty 

A search throughout literature repeals the fact that a belief m 
the possibility of the prolongation of pregnancy far beyond the 
usual period uas held even id early times Gellms Aulus for 
instance who flourished about ISO ad in his collection of 
incongruous matter tailed Noctes Aiticcr stated that the 
Emperor Hadrian ha\ mg consulted with the physicians and wise 
men, decreed that in cases in which the woman was of ehxste 
manners and irreproachable coniluct tlve cluld born eleven months 
after Uie death of the husband was legitimate To come to more 
recent times, the Supreme Court of Friedland in 1634 decided 
that a child bom 333 days after the husband s decease was 
legitimate In modem literature many examples of alleged 
prolongation of pregnancy are reported more or less fully 
'ferriman from a study of 114 mature children, where the last 
day of tlve last menstrual period was known with certainty, 
discovered four (8 5 per cent ) bom from the SOSnd to the SOGtli 
iJay Had gave the resait o£ sOO cases in which the nurabej' of 
days from the last menstruation was known Of these there were 
fourteen bom between the 302nd and the BlCth day s There was 
one child bom on the 8l0th and one each on the SlJth 3Hth 
815th andSiethdays VonWmckel mastudyofSO 500 labours, 
found thirty-one cases in which pregnancy, calculated from the 
first day of the last period had lasted from 302 to 322 day s 
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(Grosser) othenrise menstmatrou niU not be inhibited and the 
ovum viU be cast o£f with the shed menstrual decidua Embed 
ding must therefore be accomplished h} at latest the 26th day of 
a twentj -eight day cjcle Fertilization if it is to result in preg 
nancj must not therefore take place later than the iTth daj of 
the c> cle If we are correct in assuming that ovulation docs not 
take place before the 0th daj the margin of error in calculating 
the true duration of prSgnancj need not be more than eight dajs 
and if the insemination date is known this maj be reduced stiH 
further to two days or e\en none These points are of practical 
importance when questions of maturity and postmaturitj hare 
to be considered and espeeialJj their medico legal aspects 

Estimation of Maturity 

Haie we anj means of estimating matuntj while the child is 
still in the uterus ’ The answer to this question is of tlie greatest 
practical importance when we have to consider the temuaalion 
of pregnanev either bj Cassarean section or bv induction of labour 
in for example casesof contracted peliisorpre-eclamptictoxsmia 

Scrutiny of the Menstrual Dates It is always of prime import 
ance to scruUni^ the menstrual dates with the greatest possible 
care Hase the periods been regular before pregnancy began 
or has the patient been in th^ habit of missing a month or two 
occasionally ’ If so then a month or two of pathological araenor 
rhees may haie preceded the physiological ameaorrhom of 
pregnancy and the actual duration of pregnancy may be that much 
less than the total duration of amenorrheea would indicate or 
immediately before the pregnancy there may have been one or 
two short penods which lasted only a day or two and which the 
patient has wTongly regarded as s gns of threatened abortion In 
estimating the duration of pregnancy these would have to be 
deducted \ aluable e\ idence may also be obtained from the dale 
of quickening if this is known or again from palpation of the 
head either by the abdomen orbetterstiUby sagmalexamination 
The size of the head the degree of hardness of the bones and their 
mobility together with the width of the sutures and fontanelles 
may thus be estimated with a fair approach to accuracy especially 
by the examinmg finger m the \aginal fomices or by palpating the 
head through the open cemx The state of the cemx too 
should be noted If the patient is near term the cervix may be 
more or less taken up 
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Daie of Qmchtning Some help may be obtained from quicken 
mg, which usually occurs about the 16th or 18th week* or even 
from the time of onset of morning sickness But there are so 
many fallacies in both these that any evidence they afford can be at 
best only confirmatory of conclusions based on more reliable data 
The Size of the uterus, ascertained fay a bimanual examination 
at the 2nd or Srd month, would be very important The presence, 
however, of a fibroid tumour m the wall of the uterus might cause 
confusion After the 5th month the site of the uterus wiU be 
less convmcmg, for hydraninios or undue size of the feetus might 
make it larger. The result of a Zondeh Aschherm test m the first 
days of pregnancy will rarely be available 
A rays are of little help though the existence of a verj laige 
ossiflc centre (over 5x5 mm diameter) in the cuboid vould be 
confirmatory evidence of postmaturity Tlie ossifie centre mav 
however, be of this size without the fmtus being postmature 
(P 546) 

Evidence in the Child after Birth Excessne veight is m itself 
no evidence of postmatunty, and a child may weigh 10 or 12 lbs 
without being postmature Conversely a postmature child ma\ 
not exceed the av ernge iveight 

Pxeessiie length is more important but again is not reliable 
Ihe mature child usually measures from SO to 52 cm but it ma> 
measure 60 cm without being postmature chieflj because 
hereditarj factors come so much into play 
Weight and length have however, some value for if the child is 
small, OP if its weight and length are not above the average it is 
strong, though not conclusive, evidence against its being post 
mature, and in order to establish postmatunty the collateral 
evidence must be correspondingly strong 
Os»i/icofion Little or no help can be obtained from ossification, 
fop by this alone it is not possible to tell the age of a new born 
child within one month The centre in the lower end of the femur 
IS of no assistance, as it may be present in the premature child, and 
lias been observed to measure as much as 3 X 5 ram m a child 
■tl cm long, and in which the duration of pregnancy did not exceed 
thirtj five weeks Then, again, it is absent in about 17 per cent 
of children at term, and therefore in a postmature feetus might 
be quite small The cuboid is little more helpful for though the 
ossific centre usually appears at or just before birth it is somewhat 
enable, and it may be present in a feetus distinctlj premature 
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Coafinnatorj eridence of the possibiJitj of considerable 
prolongation of pregnancj is obtained b> a stud} of the duration 
of pregnane} m the lower animals Earl Spencer studied this 
in cows in which the insemination date could be ascertained with 
accurac} Over 700 were studied and it was found that while 
pregnane} most often ended 285 da}$ after insemination in five 
It went o\ er 300 daj s and m one case it lasted 313 das-s Especiallv 
as the gestation periods of the cow and the woman are about 
the same the prosed occurrence of post maturits in the cow 
constitutes strong ev idence of its possibiht} m the human female 

/Etiology Regarding this we tariow next to nothing chiefly 
because ne knou so little about the cause of the on«et of labour 
at the normal time Possibl} heredits pla\s some part for it 
has been observed that a mother anti her two daughters have 
carried their infants longer than usual The prolongation of 
prt^anev too tends to recur m the same patient This tendenev 
has been prov ed to exist m certain cases and it has been repeatedh 
obsened in women There is no evidence that the menstrual 
type such as prolongation of the menstrual c}cle to thirtj da\s 
or longer has an} mducnce Chmcallv we know that post 
maturitv is more liable to occur when the fatal head is above the 
pelv ic bnm than when it is deep!} engaged 

\s indicating the possible importance of the rdlf of a persistent 
corpus luteum m causing postmatunt} it should be mentioned 
that Snvder succeeded in prolonging pregnane} m rabbits b} 
tliree da}s bevond the usual term (i e to thirtv five da}s) bv 
injecting Prolan A and B so as to induce ovulation at the 29th da} 
of pregnanev and the formation of a fresh set of corpora lutea at 
term The fetuses were of excessive sire and weight and were 
covered with luir 

Dangew Difficult labour from large size of the fetus and 
hardness of the head ms} endanger the life of the mother and 
child Possiblv the senilit} of the placenta mav cause mtra 
uterine death of the fetus but this is doubtful as the normal 
placenta has a large functional reserve and the child is usuall} 
bom aliv e or at least is ahv e at the b^mnmg of labour 

Diagnosis The Menstrual History 'When a patient goes a 
long wav past the expected date of dehverv the menstrual hulory 
must be scanned verv carefull} before it is decided that she is 
postmature The various fallacies that ma} arise have been 
discussed previoush (p 124) 
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fact or circumstance has been adduced which in the slightest 
d^ee casts any reflection up^m the chastitj or modestj of the 
respondent, who lias on oath denied adultei> I can onlj find her 
guilty if I come to the ctwiclusion tliat it is impossible, Iiai mg 
regard to the present state of medical knowledge and belief, that 
the petitioner can be the father of the child Tlie expert evidence 
renders it manifest that there is no such impossibility In these 
circumstances I accept the evidence of the respondent, and find 
tliat she has not committed adultery, and accordinglj I dismiss 
the petition ” 

It irill be evident, then, tliat it is impossible, in the present state 
of medical knowledge, to fix an upward limit to the duration of 
pregnancj If it may last for 331 dajs, nhj not S32 ’ if 832 
whj not 333 ? and so on till the limits of ereduhtj are exceeded ' 
At the same time tJie greater the departure from the vormal ike more 
eompletehj estahlvshed niusf the etidence be In the absence of 
conclusive medical evidence such cases usually turn upon the 
collateral question of the chastitv of the woman If no suspicious 
circumstances are elicited the case will gcnemllj go in the woman’s 
favour 

Treatment On account of the danger to mother and child 
arising from a difficult labour caused by the excessive size of the 
cbld and the undue ossification of its skull, it is always advisable 
to induce labour as soon as the fact of postrriaturit> is definitely 
established labile, however, it would be, strictlj speaking, 
correct to term a woman postmalure if she has gone more than 
eight dajs past her expected <late it would be absurd to class her 
as abnonnal, and therefore needing treatment She could oivlj 
be considered abnonnal if she were exceptional, and it is certainlj 
not exceptional for a woman to go eight da>s past her estimated 
date of deliver> A good clinical rule is tliat she should not be 
allowed to go more than a fortnight past her estimated date 
alwajs provided that these dales have been correctlj ascertained 

Induction oflabourmaj convenient!) be carried out b) the castor 
oil, quinine and pituitarj method (Appendix D) which is usually 
very ellcctn e m bringing on labour quickl) m postmature w omen 
In fact, so effective is it that it is sometimes used as a test of 
matuntj , for in induction of premature labour the method is slow 
and uncertain Should it fad a bougie or stomach tube should be 
inserted , or if preferred, and prov ided the head is engaged in 
the pelvis, the membranes may be artificially ruptured 

»»OWS* t Cl*t. 
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(thirtj -sixvreeks), and may m the mature child measure as much as 
5 mm in diameter On the other iiand it maj be absent m the 
mature child 

In the postmature child the bones of the skull are usualjj 
harder and thicker than the average, and the sutures and fonto 
ndles narrow and small Tins is, howercr, not a matter that can 
be easily and nccuratel} measured in the living child, but d there 
IS other evndence of postmatunty undue hardness of the skull 
maj be taken as supportmg it ; and on the other hand, if the skull 
bones are not undulj hard, and the sutures and fontanelles show 
no unusual degree of closure, the collateral endence of post- 
maturitv must be all the stronger 

We see therefore that there is no one specific sign of post- 
maturit} in the new bom child, but that at the same time several 
signs taken together, such as excessive length and weight, and an 
adv anced degree of ossification, may be taken as strongly support* 
ing the e\ idence obtained from other sources 

Medico>Legat Aspects Important questions aflen arise respect 
mg the legitimac> of postmature children A husband, for 
example might justifiably doubt whether a child borne by his 
Rife eleven months after he liad last cohabited with her was 
his own have already seen that the prolongation of pr^ 
nanev even to verj long periods, is not uncommon m the lower 
animals and that there is no reason w hy its possibilitj should not 
be allowed in the human species also Just where the limit is to 
be placed it is impossible to determine The longest duration that 
has e\ cr been allowed bj the Courts in this countrj is 331 daj*s from 
the date of cohabitation (Gaskill and Gaskill) In this ease 3Ir 
Gaskill brought an action fop divorce against hts mfe, the mam 
facts being as follows Tlie petitioner, Mr GasLill, a soldier at 
the time, was granted Icav e from September 29th till October 3rd, 
1918 He overstajed his leave by onedav, and returned to dut> 
on October 4tli He admitted mtercourse with his wife on that 
date He then left for Salonica and did not return to this country 
till September, 1019 On September 1st, 1919, his wife gave 
birth to a child the lapse of timesmee his departure bemg 831 daj-s 
Her doctor said that the child was unusuallv large at birth, and 
the labour prolonged He had not weighed the child at birth, 
but judged it to be about 11 lbs The following is an extract 
from the judgment of the Lord Qiancellor ; “ The onlv evidence 
of adulterj was the abnormal length of the pregnancj No other 
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ABNORMAL PRESENTATIONS AND POSITIONS 
Ocdpito Postenor Positions 

Posterior positions of the vertex form perhaps the commonest 
complication of labour Their recognition in tlie antenatal 
period IS therefore of the greatest importance especially as in 
many cases the malposition can be rectified before the onset of 
labour By far the commonest is the right occipito posterior, 
which IS met witli in about 20 per cent of pregnancies at or near 
term The left occjpito postenor is rare probably because the 
left posterior quadrant of the pelvis is occupied by the pelcic 
colon Occipito posterior positions are said to be particularly 
liable to occur in the male tj pc of peU is {p 258) 

Diagnosis Recogmtion in the antenatal period is not always 
easy The following points will help — 

(1) Contour of the Abdomen In anterior positions of the 
occiput the abdomen below the umbilicus usually presents a 
rounded contour from above downwards owing to the abdoTninal 
wall being pushed forward by the well flexed back In posterior 
positions this rounded contour is less marked and the abdominal 
wall falls awav abruptly toward the pubes 

(2) *Von engagement of the Head Tlie fcetal head is often found 
to be not engaged even at the 37th week, or later and it has 
already been pointed out that the occipito posterior position is one 
of the most frequent causes of this condition (p 80) This is 
partly because the head owing to the extension of the spine 
always tends to become extended so that a longer diameter lies 
across the pelvic brim and partly because with the occiput 
posterior, the wide part of tlie head namely tliat behind the 
biparietal diameter lias m engaging to enter the narrow part of 
the pdvio brim 

(8) Absence of ike Cofiiexity of the Back On lateral palpation 
one misses in posterior cases the welt defined convexity and resist 
ance of the back tliat is usually so easily determined in anterior 
positions If, in the latter the fundus is pressed downwards the 
back becomes more prominent, and its convexity underneath the 
abdominal v, all more easily defined In the occipito posterior case 
isi s-~t 
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ABNOWIAL PRESENTATIONS AND POSITIONS 
Ocapito-Poslenor Positions 

Posterior positions of the vertex form perhaps the commonest 
complication of labour Their recognition in the antenatal 
period IS therefore of the greatest importance, especiallj as in 
many cases the malposition can be rectified before the onset of 
labour By far the commonest is the right occjpito posterior, 
ivluch IS met with m about 20 pet cent of pregnancies at or near 
term The left occipito posterior is rare, probably because the 
left posterior quadrant of the peUas is occupied by the peine 
colon Ocoipilo posterior positions are said to be particularly 
liable to occur in the male type of pelvis (p 258) 

Diagnosis Recognition m the antenatal period is not always 
easy The follomng points will help — 

(1) Conlour of the Abdomen In anterior positions of the 
occiput the abdomen below the umbilicus usually presents a 
rounded contour from above donnwards, owing to the abdominal 
wall being pushed forward by the well flexed back In posterior 
positions this rounded contour is less marked and the abdominal 
wall falls awav abruptly toward the pubes 

(2) Non engagement of the Head The fcetal liead is often found 
to be not engaged e\en at the 37th week or later, and it has 
already been pointed out that the occipito posterior position is one 
of the most frequent causes of this condition (p 36) This is 
partly because the head, o^%lng to the extension of tlie spine, 
alwaj'S tends to become extended so that a longer diameter lies 
across the pelvic brim, and partly because with the occiput 
posterior, the wide part of the head, namely that behind the 
biparictal diameter, has, in engaging to enter the narrow part of 
the pehic hrim 

(8) Absence of the Coniexiiy of the Bach On lateral palpation 
one misses m posterior cases Uie well defined con% exity and resist 
ance of the back that is usuallv so easily determined in anterior 
positions If, m the latter the fundus is pressed downwards the 
back becomes more prominent, and its convexity underneath the 
abdominal wall more easily defined In the occipito-postenor case 

131 S—t 
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this sign IS absent The con^ exit\ and resistance of the back, too, 
m anterior cases imII be found at the lesel of the umbilicus, to 
come up close to the middle line In posterior positions the back, 
or the side of the chest, will be found far out m the flank, generally 
the right and far an a j from the mid line 
(4) The Position of the Ltmbs The limbs are more easil) 



Tie 18 Palpiting the Anterior ShoiWer The arrow indicates 
tt e direction in nhicb the examiner palpates m order to map 
out the anterior shoulder (t\indeycr ) 

palpated tlian m anterior cases and often he more towards the 
mid line or eren on hotli sides of it 

(a) Palpation of the Anterior ShouMer The \a!ue of this has 
been especially emphasised by Hindever, of Svdney, who describes 
the method as follows “ Xert ” (after palpating the back) 
‘ turn and face the patient s feet, trace the resistance of the back 
from the level of the umbilicus doivnwards till it disappears or 
becomes deeper at the grooae of the neck (Fig 18) and belou tins 
one feels the firm, resistant head The anterior shoulder is reeog 
nised as follows Place the corresponding hand over the back 
trace its resistance downwards, then bend the fingers into the 
groove of the neck (Fig 19) and carry out palpation upwards till 
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the top of the slioulder is felt , note the level above the svmphysis 
and the distance from the mid hue at which it is felt . In 
anterior positions of the occiput the shoulder is close up to the 
nud line and on the same side as the bach, whereas in posterior 
positions it IS usually 7 5 centimetres (three inches) away from 
it ” (Figs 20 and 21 ) 

(C) Pelvic Palpation By this is discovered the actual diameter 



Tiu 19 Palpating Antcnor SliouWfr Tlie left hand is phceJ over 
the fa.tal liacK the tingeis nte Itcxed and palpate upwards to 
map out the top of the Bulenor slioulder jnde>er ) 

of tlie pelvis in nhich the head lies Stand facing the patient’s 
feet and place the liands symmetrically above the pelvis one on 
either side of the mid line Press the lingers (Fig 22) (or the 
index llngerafonemay beuse<Odircctfy bichuards.andononeside 
It will be found that there is less resistance, and the fingers sinh 
deeper This is the dnmeter m which the head is lying Thus, 
if the fingers sink deeper on the right side it is because tins side 
of tlie pelvis IS empty, and the head is in the right oblique Tiie 
position must be, therefore, cither a first or third vertex, and if 
now the back is found to be absent on the left side and m front 
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(its positron in a /irst vertex), the diagnosis of right occipito* 
posterior is established 
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posterior positions It is however, not uncommon to hear them 
quite well m the position of first or second vertex, in right and left 
occipito posterior positions respectively, because of the extension 
of the fetal spme that so often occurs, throwing the chest forward 
against the abdominal wall This is often of bad prognostic 
significance, for it means, as hliUer has pointed out, that the head is 
also badly flexed, that it is therefore likely to engage late and 
badl} m the pelvis, and that the membranes will therefore prob 



F«C 22 SIctliod of r nding the diameter of the pelvw m ^ hich the 
fiztal head IS engaged flViodejer) 

ably rupture earlj In the great majority of these cases the 
occiput will fail to rotate during labour 

In other cases the fetal heart sounds ate heard not at all or 
onlj fainti}, over a wide area without any pomt of maximum 
intensity This indicates a completely posterior position of the 
back and the occiput ma\ in such cases take a long time to rotate 
if It docs so at all 

Treatment In view of the delay in labour that so often occurs 
in occipito posterior cases, of the anxiety tliat they cause to the 
medical attendant, and of the frequent nectssity for manual 
rotation, any treatment that offers a fair chance of correcting the 
malposition before labour starts is to be welcomed Various 
external manipulations have been advised from time to time but 
none met vnth much success till It C Cmst, of Dundee, in 1921 
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described his method of rotation b\ pads ILs description of the 
procedure is ns follows ‘ A binder is laid under the patient and 
two towel pnds are prepared Ihe first is rolletl to the tluckness 
of the forearm the second is folded to a flit pad 6-7 inches 
square The rolled pad is pinned to the binder in such a position 
that when the binder is fimil) secured the pad wall he closely in 
front of the anterior superior spine behind and paralJd to the 
trunk Tlie flat pad is pinned so as to he on the limbs pressing 
them backwards It is sometimes useful to roll the patient to 
the side opposite the trunk and b} hand roll the trunk as far as 
ma\ be over to that side Tlic binder is then pullevl fiimlj home 
If the patient is actiiall} m laliour nothing more maj be neetled 
but if she IS still on foot the binder should be steadied bj thigh 
bands and the correction of its position frequeutlj supervised 
\Mien in bed the patient should be encouraged to he on the side 
opposite to the trunk but her comfort is a pnor consideration 

This method is successful m about 70 per cent of cases If the 
head has not been prevtouslv engaged it often sinks into the 
pelvis after rotation has occurretl and there it remains Needless 
to sa} before the pads are applied the bowels and bladder should 
be emptied It is usual to appl> the pads about a week before 
the e\pccted date of detiverv though they can be applied even 
after labour lias bepun 

The patient ros> brin^ her ovm binder (n bolster ease does verj 
well) two large towels and half a dozen v erv large strong safet) 
pins The pads are applied and the patient is allowed to go home 
and go about her ordimr) duties returning twenty four hours 
later The binder and pads are then removed and the position 
examined If rotation has taken place an attempt should be 
made to push the head into the pelvis Some denp that the 
method is successful unless the head is in an occipito lateral t 
position and assert that as in such cases the occiput always 
rotates forward during labour pads are unnecessarj 

Breech Presentations 

etiology A artan has recently pointed out that the cause is 
to be found m anv condition that interferes with spontaneous 
version the likelihood of which increases as term approaches 
Contracted pelvis is not a cause as was foroierh thought for m 
his analjsis of cases of disproportion from various hospitals he 
found that the frequenev of breech presentation was onlv 1 per 
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cent and therefore no p^tcr thin its frequencj among the whole 
population of child hearing ^\omen Much the same argument 
applies to placenta pr-e%n though the incidence of breech pre 
mentations mz 8 per cent was less stnkmg Incc and Yoimg, 
too mtheimdiological and clinical studj ofpchic sex characters 
including the area of the peU ic inlet did not find any correlation 
between them and breech presentation The chief causes of 
brcecli presentation maj lie therefore classified as follows 

(1) Prematurity (2) Extendcil legs bj interfering witli spon 
taneous version (3) Multiple preginnej on iccount of the 
mechanical obstacle to sjioiitineous \ ersioti caused by the presence 
of more than one footus In 2i 9 pet cent ot ^ artan s cases no 
cause could be found 

Diagnosis Diagnosis of a breech presentation before the 33rd 
week IS of no importance as spontaneous mersion iisuallv occurs 
up to that time After theStrd week however it becomes of 
great imiiortance especnIK m the pnimgravida because of the 
necessitj for carrj ing out prophj lactic e'cterml v ersion 

The following methods will be found useful — 

(1) The head lies ot the fundus and is recognised b\ its bard 
ness roundness aud mobilitv nil of winch distinguish it from the 
softer more mdefimtc and less mobile breech It ma\ be possible 
too to irnke out the groove between the head and the bsck The 
softer and more mdefimtc breech is found at the pelvic brim 
Occasionallj the liead ma) especnIK if the fcctus is J irgc and the 
ttomm of snnil stature be tuekwl iiwav under the nbs and fir 
back so that It is impossible to feel it Diagnosis mav then be 
unde bv the failure to feel the held at the pcK le brim or in the 
pelvis 

(2) Ballolting the Head it the liend is gcntlj tapped with the 
tip of the forefinger it floats nvray from the finger and then back 
against it once more Tins is ver> characteristic and is never 
found m the case of the breech This sign may be absent if the 
legs are extended or if there is little ln|uor amnu 

(3) The Fceial Heart Sounds These are usually best heird a 
little above the umbilicus and to one or other side Their exact 
level depends a great deal on whether the breech is engaged in 
the pelvis If it IS deepK engaged thej maj be best beard below 
the umbilicus 

(4) Vaginal lamination maj, verj rarcl>, be necessary for 
diagnosis especiallv m a stout pnniigrav ida The hard skull 
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bones can usuall> be recognised with certamtj, esen through the 
\ngmal fomices if the \ertex is presenting 
(5) \ rays In hospital pracUce Xnijs ate commonl> used 
in doubtful cases Thej are especially useful in diagnosis of 
extended legs 

Diagnosis of Ertfndrd Legs This is \ery important from the 
point of Mew of treatment bj external version and also with 
regard to the outlook, for the labour should attempts at version 
fail Besides Xrajs the chief diagnostic points are (a) The 
head does not ballott easily or well possibh because the spinal 
ligaments and muscles are more taut the spine being splinted bj 
the legs (6) The breech is usuatlj engaged m the pelv is 

Treatment Before the 30tli week no treatment is necessarv 
os up to tliat time and sometimes even after, spontaneous version 
jiinv n((ur VbouttheendoftbcOOthweek proplnlacticextemal 
rephal c \en.ion first practised bv Herbert H Spencer m 1001 
should I c carried out because of the risk to mother and child from 
a I reecli deln er\ —risks which are much greater m pnmigrav id® 
than in multipart It should not be delayed much longer than 
this as the tetus grows so large and the liquor amnii becomes 
rchtivelv so much less that version maj become verv difficult 
Evtcmal cephihe version mav also be adnsable when there is 
rt vson to suspect disproportion between the sizes of the head and 
the peine inlet for it is obvnouslv impossible to estimate the 
degree of disproportion unless the vertex is presenting 

Sups (1) Thequestionofaiucstbetic As arulenoanresthctic 
is neeessarj or desirable and a trial should always be made first 
without it If the attempt fads and it is considered that an 
an-csthetic would help for example m overcoming ngiditv, there 
IS little objection to giving it provided the patient is not long 
under it and it is not made an excuse for ungentle manipulations 
Gasand oxjgen rarel} give sufficient relaxation and chloroform is 
pleasanter for the mother than ether and safer for the child It 
is a good plan to induce with chloroform or cth}! chloride and 
contmue with ether hut a loi^ an*esthetic must be avoided 

(2) The bladder and bowels should be emptj 

(3) If the breech is engaged m the pelvis it must be got out 
This can be done by putting the patient in the Trendelenberg 
position b} raising the foot of the couch about 2 feet for half an 
hour If this is not successful it should be displaced bj pressure 
with the fingers per tagtnam 
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(4) The fcetus must be outlined to find on which side the back 
lies This IS necessary because the fcetus is to be turned in such 
a direction as to maintain and increase ilexion If this is not 
done it may be com erted into a brow or face presentation An 
X ray picture is usually necessary to give the exact information 
required 

(5) Hai ing outlined the tetus the fcetal heart sounds should 
be counted 

(6) Pressure is now made on the occiput so as to increase the 
flexion of the vertex and press the chin further dovmwards on 
to the sternum Further pressure then flexes the spine and 
pushes the fcetus round till its head lies above the pelvic brim 
To assist this movement the breech may at the same time be 
brought upwards towards the fundus with the other hand 

(7) The head should now be pushed as far as possible into the 
pelvis This may be assisted b> firm pressure on the fundus 

It IS alwaj’s advisable to keep the patient in bed for two or 
three days after, and to prevent recurrence it is well to put on a 
lateral pad on each side of the abdomen and a binder 

(8) The foetal heart sounds should always be counted again 
otter the version has been completed The} may be much sloner 
than before version v\as attempted and often are dowm to 80 per 
minute or tliereabouts and maj be irregular or even stop alto 
gether though that is very rare Should on\ of these abnormalities 
occur the sounds should be continuous!} observed for o time 
Usually the} return quickly to normal, but should they not do so 
It ma} be necessar} to turn the foetus back to its former position 
retracing the steps b} nhicli version was accomphshed 

Dijjiculties Sometimes oU efforts to get the foetus round 
prove unsuccessful, even under onxsthesia These are usually 
cases with extended legs, which seem to splmt the body and prevent 
flexion of the spine Version is not ahvays impossible, honever, 
when the legs are extended — so much depends on the size of the 
child and the amount of liquor amnii and m University College 
Hospital during the last three years it was successfully accom 
plished in 44 per cent of all the cases in which the legs were 
extended Difficulty too may be racountered if the pregnancy 
IS too far adv anced, though spontaneous version not infrequently 
occurs at term An example of this proved by X ray examina 
tion, IS recorded by Findlay The cluld was born twenty four 
hours later and weighed 7j lbs There was no unusual amount 
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College Hospital Of patients after the S2nd neek of pregnancy, 
and including cases dealt snth under ana^tliesia version was 
successful m 7C per cent of those m the prmugravid group and 
in 94 per cent m the mttIti].>arous group TJie risk of prema 
ture Idhour being induced bj attempts at version was found 
to be negligible when the operation was ]>erformed without an 
an-esthetic ^\Jth aii'estbesn premature labour ocemred in 8 out 
of 40 cases AH these patients liul aircadv adsaiiccd to at least 
the 37th week of pregnancx \mongst 201 xersions performed 
without anaesthesia there was no instance of haimorrliage occurring 
as the result of manipulation when the manipulations were 
performed under anesthesia bleeding was proxoked in 0 out of 
92 patients The bleeding was iicxer sexerc but the associated 
placental separation x\as apparently responsible for fcctal death 
on two occasions Macafee and McClure report a fcctal mortality 
from xcrsion of 0 ”1 per cent in a scries of 13* pjtients 

Contra iMdicaboiis (1) In an elderly pnmigraxnda attempts 
at X ersion are usually undesirable as they entail too much risk to 
the feetus unless it goes round easily xnthout an anafsthetic 
Cicsnrcan section at term is otherxMSc the best treatment 

(2) Multiple preguancx is an absolute contra indication 

(3) In placenta previa version should not be attempted because 
(«) the risk of h'emorrliage is too great and (i) breech presentation 
has many advantages from Uie point of view of treatment 

{4) If the fcctal head is hydrocephalic it is best toallow the patient 
to go into labour w ith the brcccli presenting Tiie spinal canal w ilh 
after coming head can be easily punctured after the bod\ is born 

// lUnnpLi at Cxieriial I ersion Fad It e arc then faced n ith a 
hrceeli dclix ery x\ ith all its jiossiblc difficulties and dangers to the 
child Before undertaking this it is necessarv to kuo%'v exactly 
the sire and shape of the iwUis This olwax's involves an X ray 
pchimctrv (p 5o3) for only »f the pelvis is roomx are vve justified 
in allowing delivers bv the natural passages This is alwavs 
necessarv even in a voung primigrav ida In an elderly primi 
gravida even with a normal pelvis the risks to the child of hreech 
delivery are such ns to justify Crsarenn section unless there is 
some contra indication 

Shoulder Presentation 

Shoulder presentation may occur in vvomcn with contracted 
pelvis pelvic tumours placenta prrevia or anx other condition 
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that interferes with the enbj of the head into the pelvis. It most 
commonl} occurs, however, m mollipane who ha^e had ratm\ 
easj labours, and whose peh is is not contracted It maj in such 
cases be due to h\dramnios, often of slight degree, or to uterine 
obliquit> associated with lack of tone m the uterine and abdominal 
muscles 

Diagnosis Inspection shows that the uterus is a little wider 
than usual from side to side, and the fundus maj be less high On 
palpation the head ma> he found m the iliac fossa, and the breech 
high up on the other side The foetus reallj hes obliquely across 
the uterine a\is not quite transverse)} 

Treatment Contracted pelris must always be excluded b} the 
obstetric historv and pcl\ ic measurements The possible presence 
of pelvic tumours especiallj aDOvariancyst.shouldbeLeptmmmd 
J^t us assume that both these conditions are excluded and that 
tlie patient is a multipara with a good obstetric history and a 
n riiial pelvis It is unnecessary to do anyihing before the end 
of the 35th week. At or after that tune external cephalic Tcrsion 
should be carried out m the same way as m breech cases The 
opinition IS usually v ery easy, especiallv if the head is below, but 
there mav be diificultv in maintaining the new position, if there 
rs some hvdramnios She should be kept tn bed afterwards for 
two or three days with lateral pads and a lirni binder applied so 
as to push the fundus downwaids in the hope that the head will 
sink into the pehis As most occur in roultiporse, however, it 
rarely does so, and it is necessary to keep the patient under 
observ ation at regular mterrals Sometimes, in spite of repeated 
version the transv erse he has recurred by the time labour sets m 
lersf n should then be done again, and especially if there is 
h\ dramiiios puncture of the hind waters This effectively fixes 
the head If there is contracted peIvTS, Cicsarean section at 
term is usually the best treatment 

Face Presentation 

This presentation may also occur in any condition, such as 
contracted pelvis, that prevents the normal engagement of the 
vertex, but like the transverse he it usually occurs without any 
obvious cause in a woman with a normal pelvns and no dispro 
portion It may in such cases be due to a pendulous abdomen 
or to a lateral obhquity of the uterus both predisposed to by lax 
abdominal walls The uterine force thus misdirected tends to 
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push tlie dim doivnwards and cause extension of the head This 
IS particularly apt to occur in posterior positions of the occiput 
after the onset of labour, the wider occiput being held up in the 
narrow posterior part of Uie pelris behind the sacro cotjJoid 
diameter while the forehead is free to descend This movement 
usually results only m some extension of the head, but if it proceeds 
to its full extent a face presentation with the chm anterior is 
produced 

Diagnosis A face presentation is but seldom found in the 
antenatal period as it usually occurs for the first time after labour 
sets m (especially by extension of a right occipito posterior) 
— a secondary face presentation It is, lion ever, easily recog 
nised The head is aboi e the pelvic brim, and m dorso anterior 
cases the groove between the occiput and the shoulders is readily 
seen and palpated The depth of the groove distinguishes 
between a face and a brow At the lower part of the abdomen 
the back is not easil> felt, as on account of the extension of 
the head the upper dorsal region is not closely applied to the 
abdominal wall At the upper part of the abdomen the buttocks 
and sacrum may be unusually prominent For the same reason 
that prevents the back being felt, the fcetal heart sounds are not 
ensily heard If the back is behind, the findings are much less 
characteristic, as the deep groove between the occiput and 
shoulders is out of reoch, but sometimes the chin ma> be felt on 
pelvic palpation, as a horseshoe like nm, or a sharp projection 
dipping down into the pelvic cavity, or l> ing m the plane of the 
pelvic inlet The chest is thrown forward against the abdominal 
wall, so that the limbs arc easily palpated, and the fcctal lieart 
sounds ate heard with unusual clearness in the position of the 
first or second vertex 

Treatment If there is contracted pelvis the case should be 
treated from tliat point of view Ossarean section will then 
nearly always be best for mother and child If contracted pelvis 
and pelvic tumours arc excluded, the best plan is usually to allow 
the patient to go into labour with the face presenting Most 
authorities consider that the results of face dehv ery are so good 
that attempts during the antenatal period to turn the face into n 
V ertex bj external manipulation are unnecessary Indeed, they 
are generally useless A method, that of Schatz, is described, 
wherein by external manipulations the prominent chest is pushed 
backwards and the breech downwards, so ns to cause flexion of 
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the spine and therefore of the vertex The method is difficult, 
and jf It on!} partlj succeeds ma> bring about a broi\ presentation' 

much more unfavourable than a face Besides, it is only possible 
iihcn the chm rs antenor.and these are the most favourable if left 
alone The tuo chief additions to the Scliatz manremre, those 
of Thorn and Baudelocqiie rtqwre internal manipulations and are 
oiilj suitable after labour has begun 
A face presentation m an elderly primigravida is ahvavs best 
treated b) Cicsarcan section 

Brow Presentation 

A brow like a face presentation maj occur without anj 
obvious taiJse There may be hoirever a slight degree of 
dobchoccphalj or a Hat pelvis, or a lateml or anterior obliqiutj of 
the uterus (pendulous aUlomen) which acts m the same waj as in 
fate presentations v iz , b) pushing the chm downwards and thus 
tausing extension 

Diagnosis Tbc iiead is abov e the i>e|v it bnm If the occiput is 
anterior it is iisinllj possible to feel the groove between occiput 
and Inck It is not so deep as in face cases and the vertex is less 
extended on pelv ic palpation the head is felt well on both sides 
but the sinciput is lower titan the occiput It mav be possible, 
if the patient is well relaxed and the abdominal wall thin, to 
I tip ite the ehm and the unusuallj long mento vertical diameter 
nin} arouse suspicion No definite information will be gamed b} 
vaginal examination in tlic antcnatnl period, except that the 
presenting part is a head, and (hat it is vei} high up 

Treatment It is most important to Uj to find some cause for 
this malpreseiitation and especially to exclude contracted pelv is 
and tumours of the soft parts Even contracted pelvis of very 
shglit degree justifies Ctesarean section Tius is the best treat 
nient too m the elderlv pnraigravwla or in anj woman who 
demands a living child 

If none of these indications for Cicsarean section is present, 
and it is decided to allow natural labour to ensue there is no harm 
jn making an attempt to convert the case into a vertex. As in 
face cases the method is onlj likelj to be successful if the chm is 
antenor The prominent chest should be pushed backwards 
while at the same tune the breech at the fundus is pushed down 
This fiexes the spine, and with it the vertex hile this attitude 
of flexion IS maintained, an assistant maj try to increase the 
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flexion of the head by pulhng the chin upwards and pressing it 
towards the sternum The vertex should then be pushed as far 
as possible into the pelvis and kept there bj a tight binder If 
the occiput IS anterior it is genemlly impossible to teach the 
chest Tlie breech howerer can still be pushed downwards and 
greater purchase can be obtained on the head through the 
prominent occiput. The occiput can therefore be pressed down 
wards at the same time as the dun is pressed upwards towards 
the sternum Unless however the spine can he flexed extension 
of the head wll inev itably recur 

If this manosuvre fails the choice lies between CTsarean section 
and allowing the patient to go into labour with the brow pre- 
senting Each case must be treated on its merits Fortunately, 
many of the brow prescntotions become spontaneously conierled 
into face presentations in the course of labour Should this fail 
to occur, lower segment C'csaran section after a fair trial of 
labour is usually the best treatment for mother and child In 
the management of labour the possibihtj of this eventuality 
should be borne in mmd and vaginal examinations and manipula 
tions avoided as much as possible 
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MULTIPLE PREC^A^CY 

The incidence of twin pregnancj ts usually about 1 m 80, but 
It \aries somewhat with race and climate Generallv speaUn^, 
the incidence is lughest where fertihtj is greatest Engelhom 
gt\6s the following figures for different countries Russia 1 in 
418 Sweden 1 m 81 C , Switzerland, 1 in 84 5 , France, 1 in 
09 bpsin 1 m 113 c Aeit gises the following statistics of 
multiple pregnanej among 13 millton births Twins, 1 in 89 , 
triplets 1 m 7 010 , quadruplets, 1 in 371,120 Of quintuplets 
about thirty cases liaA e been reported, while sextuplets have been 
descrdied three times In account of the recent famous case of 
the Dionne quintuplets niU be foundm the JouniAl of theAmencan 
^Iecilcal \iSociation, September 1st, 1934 t 

Lnio\-ular and Bmo\-ulajr Twins The tetases ma\ both come 
fn ni one onini— unioinlar or homologous twins, or from two 
Hiparatc o%a — bmomlar or fraternal twins Binomlar twins are 
not ni*cessaril\ of the same sex, and are no more alike than an> 
fw members of the same famih usualli are Dnioiiilar twins 
art al«a\s of the same sex and are ver\ similar m appearance 
kt 1 inentil characteristics Thej are therefore known as identical 

Dr \ R Dafoe s desenpbon of the birth of the Dionne qnmtuplets is ss 
follows 4 a.tn , ^la} 2Sth (1924) a * buirv call ’ cane from the Dionne 

home (at Callander Ontano) f arrived to find the home in confusion and 
no preparation made for the coofinemeot except a tea kettle boQin^ on the 
ttote Two habiea had aheadj been bom and a thud was just making its 
appearance over the penneum Two neigfahours were acting as midwives. 
The father had disappeared i scrubbed op m the best wax araiiable tiwk 
oser tie situation and delivered the third babr The neighbours then 
ecurned around the house to get some wrappings for the babies and replenish 
the bre In the meantime another anuuoUc sac was presenting itself at the 
\ aginal onTce and a little pressure over the abdomen brought another babv 
into the world. This one svas foHowed by still another The last two babies 
were born within intact anmiotie sacs and could be seen moving their arms 
and legs through the transparent watts hi the earty hours of the morning 
and still sleepy from a previous obstetric case the same night the whole 
sitaatiOQ seemed to be unml and dreamlike bat I mechsmrallr wait about 
the business of looking after the babies. 1 did not s« bow all the babies 

eould possibly live so X Iwptised tbetn separatdv’ Apart from shock and 
some postpartum hemorrhage and Uter a phlebitis in the right saphenous 
vein the mother did well The placenta was single irregular m outline with 
tbecoids emerging from it at various points “ The babies appear to resemble 
one another considerably’ and were all girls Then combined weight at 
birth was 13 lb 6 oz. All are sliU alive and thriving Lnfortuwtely the 
placenta was destroyed during the doctors absence on a burned five-mil* 
journey to fetch a pnest to the mother srbo had ooUap>ed from shock 
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twins. Studies of such 
pairs of identical turns, 
houever, invariably show 
minute differences ivith 
regard to liair, com* 
plexion, colour of ins, 
refraction of the ej es, 
etc. Pinger prints are 
never identical but the 
blood groups are neces- 
sarily the same. 

Origin of Binoeufar 
Tiejw. They may arise 
from (1) fertilization at or 
about the same time of 
tuo ova resulting from 
rupture of two separate 
Graafian follicles, either 
in the same or in separate 
ovaries, or(2) fertilization 
of two ova from one 
follicle. That the latter 
is the usual method is 
shown by the fact that 
m turn pregnancy it is 
unusual to find more 
than one corpus luteum, 
and the occurrence of two 
ova m one discus pro 
ligerus is not uncommon. 

Origin of Vmovnlar 
7\cins. Uniovular twins 
result from the eoraplete 
separation of blastomeres 
m the early stages of 
segmentation. If the 
separation is incomplete, 
one or other of the 




Flo 23 Arrangement of ^Icmbfanes in 
uniovular twins a o, it,. Arnnian C/i. 
Chonon P Placenta (Bumm ) 


varieties of conjoined twins is produced As to why some eggs 
develop into single embrjos and others into homozygous twins 
it is not easy to dogmatise, Tlie question has m the case of 
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mnrnmals been stuOied in the nine*bandcd armadillo Vihich 
nonnallj gi\es birth to sets of unio\ttIar quadruplets In that 
nnininl thcegg on entcnng the uterus floats about for some three 
weeks Ix-forc embedding itself During this period owing to 
OMgen and foo<l stiriition deielopiiicnt is tein|X)ranl} arrested 
to be fodowed b\ necclemtion of growth consequent upon 
nidatii n leading to bud formation which results in multiple 
unioMilir embrjos (liudding and Fission Theorj Sfockard 
Newman) 

Itfraetne as this theon is inasmuch ns it could be apphetl to 
twinning in man on the supposition that owing to dela\ed deie- 
lopniinl of the corpus hdeum the uterine mucosa is not ready for 
the reception of the o\um it cannot be considered as valid 
becaust the same delaied nidation occurs m the badger without 
the prodmtion of identical twmnuig Hence it is probable that 
f J ( plici t nienon m human cmbryogenesis is due to some genetic 
constitution of the z\gote such as weakness of the cohesion of 
the cells of the segmenting ovum 
Pflatt e hrtqutncfj nf Ununilar and Bmtrniar Ticvis About 
S » ; cr cent of all twins are unionibr and about 40 per cent, of 
all twins of the same sev arc unio>'ular \n anahsis of oaer 
00 000 twins showed a proportion of 3" sets of like-ses twins to 
10 sets of unlike se\ Now if all these twins had been bmonilar 
there should hai e been yust as many pairs of hke-sex as unlike*sev 
since the following events would hale occurred with equal fre- 


quenci — 

(1) Roth males ) „ 

' ' , , , r — 2 sets of hke-sex 

(2) Both femalesj 

(3) I irst child male and second child female ) — 2 sets of 

(4) First child female and second child male ) unlike sex 
Hence sets of like-se\ twins out of 2" sets of all kinds of 

twins I e 26 per cent and " sets of like-sev out of 17 of hkc'Sex 
twins te 41 per cent must hare been uniomlar (see Feldman, 
Biomafhematics 2nd edition I9So pp 596 and S97) 


yUeefttattia pUccoUii of hinoiuJar twnns may be entirely 

separate and distinct from each other (6 out of 5" b novular placentas 
m Lniiersity College Hospital) lisuaUy hoircier they are joined 
at their margins but the junction b usually so loose that thev can be 
separated without any tearing of tissues Sometimes a distinct grooie 
can be seen between the two orthei mavbcjomedby a thin membrane 
The circulations are separate no anastomoses existing between 


them 
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Kadjar has recently claimed that there is sometimes an anastomosis 
present, and Jic found it in 4 out of 27 cases In one of the three that were 
fully studied there sras a superficial anastomosis between two arteries 
and another between two \ems > in a second there were two superficial 
inter-arterjal anastomoses and one mter^venous ; in the third there was 
a superficial inter>\eQous anastomosis and a deep arteno-ienous If 
these observations are confirmed thej wiU raise tlie question of the 
possible occurrence m the female twin wlien they are of difTercnt seves 
of a condition known in cows ns the sterile freeinartii) Tills is a sterile 
female twin mth certain male secondaiy sex clnraclers beheied by 
some to be due to the passage of hormones from the male to the female 
twin It must be said, however, that m 57 bmovular placentas studied 
since the publication of Kadjar’s work by Gladys II Dodds and 
the author, an mtercommuDicatiog circulation hag not been found 
once 

The arrangement of membranes m binovuUr twin placentas is 
charactenstie (Fig 24) Though generaJJ) loosely joined at their 
adjacent edges, each pheenta has developed scpiratclj , and his its ovra 
amnion and chorion, and each tolus therefore occupies a separitc sac 
The pirtitlon between the sacs is composed of four membranes arr ingcd 
in tiic following oriler amnion eJiorion chonon, amnion flic two 
chorions are sometimes fused 

In uniovular twins there is always a single placenta which is iisuaU> a 
good deal larger than normal There is a single chorion, but neirJv 
b1wb}s two fcctal sacs, the partition between them consisting of two 
tayersofammonvTith no chorion between (Fig 2S| In some cases a par 
tition IS entirely absent, and then the foetuses occupy a common eac 
(mono ammotic twins) This may arise from their having a common 
amnion from the start, or from the breaking down of the existing 
ammotic partition bj excessive foetal movements, or excessive pressure 
of liquor amnii llono ammotic twins (not including conjoined twins 
or double monsters) arc rirc Qoiglcv slates that 11)9 coses have been 
reported In such the umbilical cords maj becntirelj sep^nte orthej 
may join toward their placental ends and thus liav e a common insertion 
Separate cords, too, may become twisted or knottwl together, thus 
cauiiiig the dealh of one or both fcrtuscs Acconling to (Juiglej, the 
fcetal mortahtj is 08 per cent The circuHtions m uniovuHr pheentas 
always communicate through the xo called tinrd circulation The 
nature of the anastomoses has been studied b> bchats who divides 
them into the following groups — 

(I f n^cenCas with deep -rnasfomoseaon/y fone of St evammerf) 

( 2 ) Those with a single (seldom double) superficial arterial anasto- 
mosis, in addition to several deep anastomoses {15 out of 24) 

(3) Thase with one (seldom two) superficial venous anastomoses in 
addition to several deep amsforaoscs (1 out of 2t) 

(4) rincentas witli one (seldom two) surface arten il and one venous 
anastomosis in addition to several deep anastomoses (7 out of 21) 
The deep anastomoses nre nlwajs between vessels of opposite kinds, 
if , between nrterj and vein, and nre as man) ns ten to tKcntv hi 
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number The superficial anastomoses are always between -ve^els of 
the same Lind namely , artery snlh arterv or xcin with wn, 

These communjcations between the two amilsticns m ttniavular 
twins are of profound importance from a pathological standpoint Not 
onh do thej almost eertainlj plav a leading r£lf m the production of 
h5dramnios but m them is to be found m all probabilits the «»-g pT-T>^ 
tion of the not infrequent death of one of the fcetuses According to 
Lngelhom death of one fatus in ulfro occurs three times as often in 
unioi-ular as m bmo\-ular twins The usual explanation is as follows 
If one fmtus has a stronger heart tlian the other, the amilation m the 
h^qxigastrjc arteries of the weaker will be rerersed and its placental 
circulation thus brought to a standstill tMien o&e fstus dies it t 
usual!} retained till dehsers of the other and is tboi expelled with it 
In the meantime the fluid m the tissues of the dead fatus and the 
liquor amnti m its sac are gradualK absorbed and consequently the 
fcetus is compressed and flattened b\ tlie pressure of the sursiving twin 
\s death usualh occurs about the fifth month or earlier, before c^iflca 
tion of the skeleton has taken place the process of compression and 
flattening is eass Such a fcetus is knows as “ fcrtus rompressiu ’ or 

fcetus |>ap\-raceus Fcetus eompressus raa} , however also result 
from deatl of one of buios-ular twms and then it may occasionall} 
happen that the dead fcetus is expelled and the second contmues to 
deselop normall} 

The -leardiae ^^onster Occasionally one of uniovular twin fetuses 
mi\} ha\e no heart or onl} a rudiment of one It is then known as 
tie fetus acardiacus, of which there are ses'eral varieties For 
example it mas consist of a shapeless mass of coosectii'e tissue and 
bone with perhaps a rudimenUrv intestine and some traces of a spinal 
cord and oosered bs skin and hair — Tartss acardiacus amorphus, or 
there mas be a head without a bodr — foetus acardiacus aconnus, or 
tl ere ma' be a more or less well de«loped trunk without a head — 
fetus acardiacus acephalus , or fimlU there ma\ be a fairly well 
del eloped trunk with ludimentars extremities and a rudimentary 
heart — fetus acardiacus anceps These acardiac monsters raa} have 
their origin in a reiersal of the circulation 'uch as has been described 
abo\e but the modem view is tliat there is a pnmarv defect in develop- 
ment In anv case it is obvious that the arculation in the acardiac 
fetus must be earned on b} the heart of its fellow through the deep 
placental anastomoses 

Conjoined Twins It will be recaUed that if imperfect division 
of the embr> os occurs after the formation of two embrvonic areas 
conjoined twms or double monsters result (p 147) The d^ree 
and site of union rarj almost infinitely, and consequent!} mans 
different varieties of oonjomed trruis have been described, onlv 
the more common of which can be mentioned here. For a full 
account reference should be made to BalLmUme s * Antenatal 
Pathologj and Hsgiene,’ where at least thirti ranetics are 
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included When the tmns are united solely by the head the 
condition is kno^v^l as craniopagus If united bj the thoracic 
and epigastric regions it is known as thoracopagus To this 
category belong the famous Siamese tivins I.ess common is 
pjgopagiis, when the twins are joined at the pelres, as in tlie 
Bnghton twins, and dicephalus, where there is union of the pelves 
and parts above, with separate heads and necks In ischiopagus 
the axes of the two bodies are in the same straight hne 

Feldman believes that not all conjoined twins ate of unio\ ular 
origin, and points out that though human conjoined twins are 
always of the same sex, authentic cases have been reported of 
conjoined twins in other mammals m wluch the components 
belonged to opposite sexes No observation has apparently ever 
been recorded on the blood groups of conjoined twins ^ 

Influence of Age t« the Caus<Uton of Multiple Pregnancy 
Slatlhew s Duncan found that the largest number of twins are pro 
duced by women from twenty five to twentj nine j ears of age, and 
timt on each side of tins “ climax of fertility ” the tendency to 
tn inning gradually diminishes He found also that the mean age 
of twin hearing mothers is greater than that of mothers generally, 
that twins increase in frequency as mothers become older, that 
newly married mothers are more liable to have twins the older 
they are, and, finally, that a woman is more likely to have twins 
in each succeeding pregnancy than in a former one 

Heredity In Twinning That there is a tendency to twinning on the 
part of certain families is a matter of common knowledge Dumm 
relates the taise of a woman who from eleven pregnancies produced 
thirty two children— three tunes tirins, <ix times triplets, and twice 
quadruplets The father was himself n tsnn and the mother one of 
quadruplets Davenport states that the twin rate is increased four to 
seven times in twinning families Kadjar found that in twenty seven 
binomlar twin pregnancies there was o clear history of heredity 
twelve times, six times on the mother 5 side, four times on the fither’s 
Ride, and twice on both Of sixteen unio\ular twin pregnancies a 
history of heredity was only present in six, four times on the mother's 
side, and in two on f hst ot Hk lather 

Tluit the father as well as the mother can be responsible for twinning 
Is a matter of common knowledge Paper relates the case of a man 
whose Wife ms-ariably gaie birth to twins On his death she married 
again, and thereafter only had single birttis Tlie first husband was 
tiimself a twin Then there is the oft quoted ca«e of the Russian 

• For a full diwuwlon of this matter the reader is relcmd to an article hy 

M Feldman on ‘ 1 trial Diwascs Xlalforoutions and MoasUwities,” in 
HoUeston’s • ** Fneyelopadia of Medical Prartice." 
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peasant, ^^asllcf, who, twice mimed, Jiad In his twomveseishlj <e%tn 

children The first had quadruplets four tunes, tnplets se°-en limes 
and tinns sixteen times TJie wond iiad tnplets twice, and twins 
siv tunes Pucch quotes the case of another Russian peasant, Kmlow 
presented to the Empress Catherine in 1753, who had bv his two 
wncs Mvt\ four children ffis first wife had quadruplets four timca 
triplets se\en times, and twins si\ times, the second tnplets once, 
and tains si\ times I’ueeh reiites. too the cisc of a Parisian named 
Bhinct whose wife had twentv-one children m se\cn suecessn-e pre:: 
mncics. One miftht doubt, * sass Piieeh," which partner contnliufcd 
to this result Jnd not the husband seduced the semnt mud, who at 
the end of nine months w-is delivered of triplets ' ’* 

Davenport however, Im found more conv incmj* ev idencc Stndving 
twinninj fntemities that contained two or more twins he found that 
of the births Riving rise to fntcmitics of twin lepcatuu: mothers 
4 5 per cent ore twin births Of the births giving nse to fratermties 
of twin rejx'atmg fathers 4 i per cent ore twin births The sisters of 
twin producing fathers ime twins in 8 2 per cent of labours, while 
the sisters of tirm producing mothers have twins in 5 J per cent of 
hboun \mong the cluldren of brothers of twin producing fathers 
0 5 per cent nre twins Vmong the brothers of twin producing mothers 
4 5 per cent of the children ore twins These figures indicite that the 
twin ratio IS increased four to seven times m twin producing families, 
and tint the ratio of twin prctuction is about as high on the fathers 
as on the mothers side of a fraternitv which contams two or more 
twins This equalitv of paternal and maternal influence held good 
{or both uniovular and binovuhr twJas, and disposes of the statement 
that fathers plav no r5/e in twin production 
Prom what his been said (p US) regarding an uilierent weakness 
of inteiwllulir cohesion in the xvgote it is not difficult to understand 
how cither parent can be responsible for uniovular twinning It is easv , 
too to understand how the twinning tendenev, where the twins are 
binov ular can be inberent in the mother through an inherited tendenev 
to double ovulation (p 147) \s regards tbe paternal influence in 
binovuJar twinning, Davenport offers the following explination Not 
all the eggs tliat arc ovubted at one ovulation are fertilised There is 
evidence based on counts made of the corpora lutca of pregnant and 
non pregnant women that the rale of occurrenee of two or three 
corpora Intel m the ovarv is much greater thin the incidence of twins. 
And of eggs that are fertilised a certain proportion are aborted at an 
eitlv a<^ and it n> probable that the death of a lai^ number of these 
embrvo^s is due to some Mhnl faetor in the sperm Tlie production of 
binovular iwms would then be due to double oviildlion combined with 
some other factor that induces a linre proportion of such double ovuli 
tions to produce viable twins This other factor is the eapaatv of the 
male to fertili'C all the eggs ovnlited with sperm whidi contains no 
lethal factor This capacity for complete fertilisation, and the absence 
of ''*'■•'1 factors, are both hereditaij lAaracters m the male 
t'atfaology \ , multiple pregnant is regarded as evidence of an atavistic 
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tendency, and it is said that not infrequently other CMdence of the 
re^ersionisfoundmthepresenceofaceessorj nipples double uterus etc 
Superfecundatjon By tins is meant tjie fertilisation of, and 
twin pregnancy resulting from, two o\a derned from the same 
oamlation or from tw o os ulations takuig place s\ ithin a few day s 
of each other, tlie fertilisation being brought about by sperms 
derived from coitus on different occasions Its occurrence m the 
lower animals is well authenticatei), and is easily proved bv the 
birth of young of different types at one time It has been expen 
mentally produced in rabbits by successively mating an albino 
doe with an albino and a coloured buck ivithm a fen hours of 
each other Albinism being a recessne tlcndehan character the 
existence of albino and coloured offspring in the resuhing litter 
proves the possibility of superfecundation It is possible also in 
the human female as is shown by the birth of twins one of wbicli is 
white and the other mulatto to a woman who cohabits successiv eh 
with a white man and a negro Such instances hav e been recorded 
_5uperfatation By this is meant the partly simultaneous 
^evelopment m the uterus of two or mote foetuses derived from 
ova liberated at independent ovailations separated from each 
other by a considerable period of time, or in brief the superposition 
of one pregnancy on another Theoretically, it is possible so 
long as the membranes (decidua capsulans) of the first feetus have 
not come into contact with the utenne viall (decidua vera) It is 
therefore, not possible after the third month If it is true that 
menstruation can occur in the first tfu-ee months there would 
seem to be no reason against it Of course, ovulation too, must 
occur, and Hibemont Dessaignes states that this has been 
observed in more than one woman dying during pregnancy He 
records tvvo remarkable examples of supcrfcctation One is the 
case of Dr Hlarianne Bijaud, who on April 1st, 1748 delivered of 
a living viable child a woman who on September 17th of the 
same year, t e , five months later, gave birth to an infant at term 
The other case was tint of Jlenoile fVanquet who was confined 
on January 20tli, 1780, of a girl apparently seven months and on 
July 6th of the same year, of onotliergirl at term hoderl stales 
that in exceptional cases supcrfoctation may be mechanically 
possible until the end of the third month, and giv es details of n 
case which supports his view , a four para, aged thirty four, 
expelled a fresh male embrvo, 15 cm long, followed by a com 
plete placenta Two days Isler, bleeding not having ceased, a 
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lump \>as ^emo^ed from the uterus by operation, which was 
slightlj larger than a walnut and was regarded as placenta, but 
was found to contain as well as placental substance, a fresh 
embrjo, 1C mm long Prom comparison of the two placentas 
and their membranes, and from the microscopical characters of 
the epidermis and ^^sccra of the smaller fcetus, it was demon- 
strated that Its age was certainly less tlian two months, probablj 
about SIX weeks, t e , about eight or nine weeks younger than 
the foetus first expelled Afejer, after renewing the whole 
subject concludes, however, that most of the cases recorded are 
twin pregnancies in which one foetus died and was retained tiU 
the birth of the other “At present,” sajs Mejer, “superfceta 
tion remains merelj a possibility, for the evidence on which it 
rests IS wholh inadequate *’ Studcliford considers tint no proved 
case Ins es er been reported 

Triplets These may be denved (1) from three separate 
ora, (2) from two ova, one of which gnes rise to uniovular 
twins (3) from one onim which gives rise to uniovular triplets. 
Most often they are derived from two oia, while uniovular 
triplets are extremely rare, Baltantyne,^ m 1002, could only find 
nine well authenticated cases recorded As regards the mem 
branes if the triplets ore triovular, (here may he three separate 
placentas, or more often, there are two, but always with three 
chorions IS they an txaioruhr, there is a single placenta mtb 
one chorion, but separate amniolic sacs, the partition between the 
sacs consisting, as in unio\'ular twins, of two lay ers of amnion 
In bmoNTilar triplets there may be a single placenta with two 
chorions, or two separate placentas, one of them uniovular, with 
one chorion and two amniotic sacs 

Clinical Features of Jlultiple Pregnancy 

As the abdomen is usually unduly enlarged, the diaphragm is 
pushed up more than in single pregnancy, the heart is 
further displaced, and the bases of the lungs more compressed, 
and this leads to increased dispnoea Partly on this account, 
partly because of the very large abdomen, there may be diflicults 
in walking The over-distended uterus compresses the seins of 
the abdominal wall, and may lead to oedema of the abdominal 
waU, vulva, and lower extreimties The excessive movements 
of the fcEtuses may interfere with sleep 
*Jj>e al 
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There is an increased incidence of pre eclamptic toxsemia In 
single pregnancy its frequency is variously estimated at 4 to 14 per 
cent In a senes of fifty cases of twin pregnancj reported by 
Mcllroy and Evans the pregnancy was normal m 22 per cent , in 
46 per cent there was tox-enua and in 22 per cent there was 
toxsmia with hjdrammos Cho found tliat eclampsia occurred in 
4 74 per cent of his 232 twin pregnancies All the other manifesta 
tjons of toxiemia arc also more commcHi, e g , hyperemesis (especiallj 
if there is acute hvdramnios) ptjalism etc There is a special 
liability to placenta pr'cvia because of the large size of the 
placenta Cho states that it occurred twice in his 232 cases 
(0 SC per cent ) Labour comes on prematurely in about one 
thud of the cases The greater the number of feetuses the greater 
IS the tendency to premature birth and this is more likelj to occur 
m unzoi'ular pregnancj , and especially if there is hydraitmios The 
cause of the prematuritj is probably to be found in the over 
distension of the uterus including its lower segment !!> dramnios 
IS frequent, especially in uniovular twins Of seventj twin 
pregnancies observed by Kadjar ten had hj dramnios three of 
these were binovular and seven uniovular As binovular twins 
arc three times as frequent as uniovular, it follows that uniovular 
tivins ore three times as liable to hydramnios as binovular twins 
are The hydramnios may set m \ ery earlj Of fifteen examples 
in uniovular twins recorded by Wilson it set in before tliree 
months m three cases, and from three to four months m five 
Possibly the hydramnios is connected m some way with the 
anastomoses between the placental circulations (p 149) 
Presentations From vanous sources Leonltard has con 
structed the followmg table showing the presentation m 1,840 
cases — 


Flnt TMn. 

Scsosil Twin 

Cisef. 

FefceaUee 

Vertex 

Vertex 

709 

88 53 

T’ertex 

-Brccch 

890 

SI 19 

Drcech 

Vertex 

264 

14 35 

Breech 

Breech 

198 

10 76 

Vertex 

Tronsverse 

163 

8 32 

Trans\ erse 

Vertex 

16 

0 67 


Trans\ erse 

79 

4 20 

Trans% erse 

Btccch 

14 

OTT 

Transverse 

Trans\ erse 

IT 

0 92 
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IS no doubt due chiefly to defective mtra uterine calcification 
(which we Jiav e seen takes place mostly in the last two months 
of fcetal life), so that the infant’s calcium stores are low at birth, 
but partly also to defieienej m the stores of vitamm D, as the 
subcutaneous fat, nluch may be an important source of it, is 
almost entirely wanting Anscmia, too is apt to develop because 
of the deficient stores of iron in the liver These deficiencies 
may be present also m fvU time twin infants, for the mother’s 
intake of calcium and phosphorus is generally verj insufficient 
for the needs of the two fcctuses In the management of full time 
and, stiU more, of premature twin cbihlren, therefore, it is impor 
tant to take measures to counteract these tendencies by giving 
cod liver oil and iron, and possibl} bj exposure to ultra violet 
rays from an carlj period though the congenital predisposition 
to rickets may be so great that even the best postnatal treatment 
maj fad to prevent it The special liability of premature infants 
to hypervitaminosis D should not be forgotten and care should be 
exercised mtheadmioistration of ultra violetbghtand preparations 
containing vitamin D, such as cod liv er oil, calciferol etc 
Left handedness is about six tunes as frequent among twins 
as m Single children The tendency is more marked in identical 
twins, of whom almost 59 per cent are left handed 
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It into a trans\erse If the fatus is trans\erse external ceplialic 
or podalic x ersion should be done A breech deln erj m this case 
IS attended bv little risk as the passages haie been thoroughlj 
dilated b\ the first child 

After expulsion of the first child there is usually a more or less 
prolonged pause during which pains entirel> cease The placenta 
or placentas nearlj alwaj s come anaj onij after the birth of the 
second child Contractions usually start again m lialf an hour 
or so and the second child is delivered rapidlj If thej do not 
start in an hour the membranes ma\ be ruptured and J c c of 
pituitary extract maj be given and the fundus massaged A 
special watch should be kept for post partum hTinorrhage, and it 
IS w ise to staj with the patient for a longer time tlian usuak 

Prognosis The maternal mortniitr m multiple pregnanev is high 
{4 00 per cent Strassman 4 4 per cent Takahashi) This is due 
to various causes — the increased length of labour leading to shock 
and exhaustion the lugh incidence of the pregnanev toxsmias 
including both h^'peremests nnd eclampsia and the increased 
liabilitj to post partum hemorrhage on account of the over 
distended atonic condition of the uterus and the large placental 
site For the cluld the outlook is also worse than in single 
pregnancj because of the risk of intra uterine death (either from 
causes connected with the placental circulation or from pregnane) 
toxiemia] of premature labour malpresentations prolapsed 
cord etc In a series of 248 tnm labours recorded b) Takahashi 
1C7 (33 7 per cent ) of the children were either dead bom or died 
in the first week The second child maj be endangered bj the 
shrinkage of the uterus and the placental site after the fust is 
born and possibl) from premature separation of the placenta 
According to W estergaard onlj a little over 50 per cent of twin 
bojs survive the first fve jears as compared with 84 per cent of 
single bo)s of twin girls a little over 66 per cent survive the 
first five) ears as compared with 8" per cent of single guk The 
danger however is chieflj m the first twij jxars and after that 
time it appears to be little greater than m single children Of 
triplets onlv about one thud survive the first vear This high 
mortality is due chieflj to prematurity, and the ailments to which 
premature infants are liable — ^mtracramal hemorrhages con 
genital debility respiratory and other infections malnutrition 
etc Capper states that practically all premature infants dev clop 
rickets and that very early even m the first year of life This 



PSOOIiOSIS 


Io9 

IS no doubt due chiefly to defective intra uterine calcification 
(which ^^e have seen takes place mostly in the last two months 
of foetal hfe) so that the infant s calcium stares are Ion at birth 
but partly also to deficiency in the stores of vitamin D, as the 
subcutaneous fat which may be an important source of it, is 
almost entirely wanting Anxmia too is apt to de\ clop because 
of the deficient stores of iron in the liier These deficiencies 
may be present also in full time twin infants for the mothers 
intake of calcium and phosphorus is generally %ery msuflicient 
for the needs of the tn o ftetuses In the management of full time 
and still more of premature twin children, therefore it is impor 
tant to take measures to counteract these tendencies by gmng 
cod h\er oil find iron and possibly by exposure to ultra violet 
rays from an early period though tlie congenital predisposition 
to rickets may be so great that even the best postnatal treatment 
may fail to present it The special liability of premature infants 
to hypemtammosis D should not be forgotten and care should be 
exercised in theadnunistration of ultra noict light and preparations 
containing vitamin D such as cod liver oil calciferol etc 
Xeft handedness is about six tunes as frequent among twins 
as in single children The tendency is more marked in identical 
twins of whom almost 50 )>er cent are left handed 
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ABNORMALITIES IN THE QUANTITY OF A-MMOTIC FLUID 
H>drammos 

Toe normal amount of liquor amoit is about one to three pints 
(12 litres) \ quantitv greater than 2 litres maj therefore be 
regarded as excessu e but the line of dmsion bet%^ een the normal 
and abnormal is neccssarilj somewhat arbitrar\, and a better 
definition of hjdramnios max therefore be ‘ an excess of liquor 
amnii suflicient to cause abnormalitx in pregnanes or labour ” 
In Its chemical composition the faxdramniotic fluid does not 
differ from normal 

^tiolog) Our knowledge regarding the causes of hx-dramtuos 
and indeed regarding the ongtn of the nonnal liquor uiuui, « «cantx 
and incoinplete ^^hlIe it was fonnerlx believed tlut the liquor was 
derived from the fcrtal or maternal eireulation Lv a transudatiOD 
through an indifferent membrane according to purelv pbvsical laws, 
the researches of rolaoo and others show that it is probablv secreted bv 
the amoiotic epithelium in which graoules fat droplets and xacuoles 
have been ob^rved The weight of evidence favours the new tlint 
the normal liquor lias both a maternal and a fatal ongin i.e , that it 
comes from the fatal blood vessel> in the placenta and possfblj' la 
the cord and from the maternal blood in the placental sinuses The 
following are the arguments in favour of each 

^rgumeiM in Ffryyur of a Maitmat Omtn (1) Sodium indigo 
sulphate injected into the vein of a rabbit near term colours the liquor 
amnii but not the fatal tissues or tmne This does not exclude a fatal 
ongin in addition 

(2) 1 otassium iodide given to the mother by the mouth apjvears m 
the amniotic fluid but not in the fatal urme or blood 

(3) Methxlene blue administered to the mother appears in the 
mother s urine and in that of the fotus and child t colourless com 
pound onlj occurs in the bquor amnii Thu suggests that the feetus 
does not normally micturate »» utrrv and that therefore none of the 
liquor IS derived from that sonree Ihe colourless compound found 
m the amniotic fluid has probablv been secreted and allered bj the 
amniotic epithelium 

(4) fh I8"2 Gusserow reported a ease of snfjrffttfsc aerd potsoeuag 
The bquor amnii gave a positive reaction for sulphuric acid but none 
was found m the fatus 

(5) Hydrammos is sometimes associated wrth disease m the mother 
For esample in heart disease with congestive feDarc verv severe and 
acute hydmmnios may occur, protablj from stasis in the placental 
circulation 
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It will be ob^enetl fbut none of tlie above obserViVtjons exclude 
the fcctal circulation in the placenta ax an additional source of the 
fluid 

Argnmtnti in Pfiiour of a Fixtat Origin (1) Chorio angioma of the 
placenta is often associated vvith It^dramnios This is a tumour of the 
placcnt V \nrj ing in size from a cliewj to a full term fcetal head 
There are alwul loO recorded cases and in the 110 about vrhich data 
have iicen collected bj Siddall there vras hjdramnios in 3<5 (32 T per 
cent ) and the liydranmios was much more frequent in connection with 
the ki^ than irith the smitl tumours Kraus found it in a stdl 
larger proportion of cases , 9 out of 1-* Now, thechono-angioma 
IS derived from a single vnllus the vessels and connective tissue of which 
lia\ e undergone enormous hyperplasia The tumour is surrounded bj 
a pseudo capsule composed of fibrin and compressed degenerate vnlli 
The hloorl in the tumour is therefore entirely fcetal As the tumour is 
usually found only beneath the amniotic surface of the placenta it could 
not m anv nay cause stasis in the maternal circulation and the 
liydranmios must have Us origin in the fatal blood m the tumour 

(2) TIic very frequent association between hydramnios and 
nncncephaly has been explained by the assumption that there is n 
transudation <f fluid from the eirposcrl meninges or choroid plexus 
The normal fatus too swallous liquor ammi as is cv idenced by the 
finding of lanugo hairs in the intestine In the aneiieepliahc feetus the 
power of swallowing is said to be absent Taussig examined tbe 
intestinal contents of two anencqibalic tetuses and failed to find lanugo 
hairs m either Also congenital closure of the (esophagus is liable to 
be associated with hydramnios It may therefore be that in both these 
cases the failure to swallow liquor partly accounts for Us excess 

(3) lly drammos often accompanies general dropsy of the fratus In 
tins condition the mother is usually healthy and the dropsical condition 
which olTects lioth feetus and placenta is probahiv due to failure on the 
part of the blood formuig organs vrith resulting acute umeinia The 
hydramnios nny lie explained in the same wav as the iscites and other 
effusions into the foital serous cavities 

It IS often stated that hy drnmnios is due to fmtal polyuria but there 
IS no real evidence in favour of this view Indeed all the evidence is 
sVainst it It has been already mentioned that methylene blue 
''i^mmistercd to the mother docs not stain the liquor though present in 
the fretnl urine Ifphloridztn is injected into the mother sugar appears 
in the fmtal urine, but not in the liquor amnii rinallv in cases of 
complete absence of both fcctal kidneys or of complete closure of the 
urethra the amount of liquor is usuillj normal as in the case reported 
recentiv bv Gowar 

On the whole therefore the evidcnre w in favour of the view that 
the liquor nmnii is normallv dcnvTd from lioth the fortal and maternal 
placental circulations and in accordancewith this view an attempt may 
be made to classify the causes of hydramnios 

Maternal Causes (1) Ffrarl dt*eavni(h snrrr congfiine/niliirr 

snowsis iSTKHITtl. CtKC. S 
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and cedema Here the cmse of the h 3 drnninios i;, probnblj sUsis 
in the maternal circulation m the placenta 

(2) Diabetes is sometimes associated nith hjdrammos It is 
probable that the sugar in the amniotic Ilmd stimulates the 
ammotic epithelium so that a larger amount of ' r is secreted 

(3) Preeclamptic toxamia is often associate- Mth excess of 
liquor amnii A possible explanation is th /ascular Iij-per 
tension in the mother Toxsinta without anj thcr known cause 
was present m three out of Taussig s 32 ca , and in two of 
these there was hypertension 

(4) Midtiparili/ It is said that 7o per cent of the cases occur m 
multipart It is possible that the lavitj of the abdominal walls 
and diminished tone iii the uterus are predisjiosing factors 

Paternal Causes McFeeters lias rccenth suggested that 
lisdrimnios is sometimes hereditarx He reports lU occiirrence 
in three members of one fanul> and is of opinion that it ma> be 
transmitted through the male p nt 

Foetal Causes (1) Chono a placenta This has 

been prea lousl^ discussed (p 

(2) bt/philis It IS gener tl ss-philis is a pre- 

disposing cause though it i» ueiiied b} some wTiters Cirrhosis of 
the fcetal Iner or partial closure of the unib^ r-al aein might 
c mse It through stasis in tlie fcetal emulation in the placenta 

(8) Fcetal deformities The frequent association between 
abnormalities of the foetus and hjdrammos is well known b\ far 
the most common abnormalilj encountered being anencepluil) 

It IS probable that the hjdrammos in this case is explained partlj 
bj transudation of fluid from the exposed meninges and choroid 
plexus and partlj by absence v*f the power of swallowing \s 
illustrating the importance of the latter maj be mentioned ^ 
not infrequent association of congenital closure of the cesophag^ 
with hjdrammos Apparentlj, if the closure allects the sm 
intestme no hjdrammos occurs as enough fluid maj stiU be 
absorbed bj the stomach to permit an outflow bj the fcetal 
circulation 

(4) Multiple Pregnancif It is doubtful whether hjdrammos 
occurs in binovular twin pregnancy, but its frequent association 
with uniovular twins is well establahed and the frequencj of 
uniovular twin pregnancy in hjdranmios is estimated bj Taussig 
as from 10 to 20 per cent It is far the roost frequent cause of 
the acute form of hydramraos It does not occur howei er, in 
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every case of uniovular pregnancy , thus Van Saniter states that 
m eight cases of unlO^'ula^ triplet pr^nnney there were onij two 
complicated by hjdramnios,and neither was acute ^^Tien it does 
occur tlie excess of fluid is confined to one sac, and in some cases 
the fluid in the other sac may be scanty. Regaiding the mode of 
production of the hjdramnios in these cases we know nothing 
As the placental circulations communicate with each other 
(p 148) it is probable that the cause lies there Vot anv of the 
explanations that have been advanced is satisfactory but the 
following theory is the least objectionable It is said that the 
hjdramnios af/ects the sac of the larger feetus If for some 
reason one fmtus gets more tluin its share of circulating blood its 
heart and kidney’s hypertrophy, with the result that the secretion 
of urine IS greatly increased and hydramnios ensues Apart from 
the fact that there is not any e\ idcnce that fatal urine enters into 
the formation of the liquor nmtiii to any appreciable extent sucJi 
un explanation would fail completely to account for the occurrence 
of acute hy dramntos, in which the fluid often reaches an enormous 
amount m a few days, at an early period of pregnancy w hen the 
secretion of fatal urine must be \ ery scanty, if it occurs at all 
(5) Grtieraldropsj/o/</if/<rtMshasbeeriolreadvdiscussed(p Ifll) 
(d) Large size of ihtfalua and especially off he p/nren/o hasbeen 
invAed a cause hut intonnation on this point is ancoetam 
Iinallj, in about 23 per cent of cases no cause whatever can be 
discoNered According to Taussig neither the liquor amnn nor 
the ampiotic epithelium show any abnormal characters 
Varieties of Hydramnios There arc four distinct varieties 

(1) Acute Ilyirammos This is very rare — so much so that every 
case should be reported Chninbrcicnt, m JS>17 found only fifty 
cases in the literature Tlie fluid increases rapidly from the start, 
so that in a fe^v days the uterus becomes distended to such an 
extent as to cause serious distress According to Plauchu acute 
hydramnios in the early months is almost diagnostic of uniovular 
multiple pregnancy The pri^osis for the fatus is extremely bad, 

(2) CAronic Hydramnios Tins more commonly makes its 
appearance in the later months Tlie fluid gathers slowly , and 
therefore rarely gives rise to any marked distress though tlie large 
abdomen may cause difficulty in walking 

5ii6a«iftf Hydramnios The term explains itself 
(4) Chrome Hydramnios becoming afterwards acute 
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Clinical Features lu the Acute form the fluid accumulates 
rapidlj giMng rise to more or less marked distension of the 
abdomen bj n mid line symmetrical swelling Tliere ina\ be 
considerable cedomn of the feet and legs, and less frequently of the 
labia probably from pressure on the larger veins of the pelvis 
Cspccialh when the hydramnios occurs early in pregnancy 
hypercmesis nia\ be an outstanding feature As the fluid con 
timics to accumulate there ma% be pain in the lower part of the 
abdomen nmlo^ cr the sacrum, great dvspncca from pressure on the 
thorax and displ iccment of the Jieart, rapid pulse and palpitation 
on slight exertion and if not relieved the condition mas even be 
fatal at tins stage The n)>donieii is tense and tender, and there is 
a fluid thrill but no fatal parts can usualh be felt, nor can fatal 
bear! sounds be hcnnl Inlemuttrnt uterine contractions can 
however generallv be made out and a uterine souffle— of great 
vlmgnostie importance — can often ht heard U may be possible 
cspeci ill\ if the pregnanev is advanced, to elicit external ballottc 
ment On vaginal examination in addition to the usual signs of 
pregnanev in vagina and cervix, an attempt should be made to 
elicit internal InlloUciiient Tlic cervix is pulled up bv the 
distension of the utcnis— an inqwrtant point in differentiating 
from nn ovarian evst \n \ rav examination will generallv vield 
impoilant cvidenee, thovigh m acute hadrammoa the plate is 
liable to be fogged hinallv, as anite hvdramnioj. mav develop 
at a V ery cnrlv st ige, the 7xmdck \sehhfim test mav be necessary 
to determine whetlicr the patient is pregnant or not 
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Time of Appearance of Hydrammos It rarely causes trouble 
before the 18th ^veek The earliest cases are those setting in 
rapidly in uniosular twin or triplet pn^anej Tlie earliest case 
m the author’s experience uas in a uniovular tivin pregnancy 
at eighteen iveeks, and Balfour Marshall reported a case at the 
same time The chrome mrietj more often begins in the later 
montlis Taussig and others behese that hydrammos often occurs 
m the early o\'um, possibly m association witli malfomiatiori of 
the embryo, and brings forttnrd m support of bis contention the 
observation that in tuberous mole the amniotic sac is often 
extremely large comparetl with the minute embryo therein He 
believes, too, that the hydrammos is responsible for the formation 
of the tuberous mole in the following nay Uhen the embryo 
dies the amniotic fluid is rapidly absorbed The amnion tlius 
collapses and becomes folded on itself, vvhile at the same time the 
maternal circulation continues In the end tlie circulation 
gradually ceases and the maternal blood, clotting m the intervillous 
spaces behind the anmioii, giv es nse to the characteristic appear- 
ance of the tuberous mole 

Diagnosis As a rule the diagnosis of hy drammos presents no 
difliculty DiflicuUy may, ho\\e\cr, arise in the acute and sub 
acute forms, especially as they may be met v\ itli at such an early 
stage of pregnancy that none of the absolute signs of pregnancy 
can be made out In such cases \ rays and the Zondek Aschheim 
test should be called into requisition The following conditions 
may require to be differentiated 

(1) Oiorian Cyst This, apart from pregnancy, does not give 
rise to amenorrhcca The fluid accumulates less rapidly in a cyst 
Careful examination in hydrammos will generally elicit inter 
raittcnt uterine contractions, and, most important of all, on account 
of the distension of the uterus and its intimate contact with 
the abdominal wall, a uterine souffle can usually be heard A 
useful sign described by H R Spencer is as follows — ^Tum tlie 
patient on to the knee elbow position The feetus falls downwards 
against the abdominal wall and can be felt or ballottcd there On 
vaginal examination the cervix is felt to be pushed down by an 
ovarian cyst, but in hydrammos the distension of the uterus has 
pulled the cervix up and rendered it inaccessible 

(2) Oi.anan Cysl tcilh Pregnancy Here it may be possible to 
feel the sulcus between the qst and the uterus, and the fatal 
limbs may be felt at one side of tlie abdomen, the other side being 
occupictl by theevst One sideof the abdominal swelling may be 
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Clinical Features In ih* Acute form the fluid accumulates 
rapidl} gning rise to more or less marked distension of the 
abdomen bj a mid line sjmmetncal swelling There maj be 
considerable cedema of the feet and legs and less frequently of the 
labia probablj from pressure on the larger veins of the peh is 
Especial]} when the h}dramnios occurs early m pregnane} 
h}peremesib may be an outstanding feature As the fluid con 
tmues to accumulate there maj be pain m the lower part of the 
abdomen and oa er the sacrum great dj spncea from pressure on the 
thorax and displacement of the heart rapid pulse and palpitation 
on slight exertion and if not rcheaed the condition ma\ even be 
fatal at this stage The abdomen is twise and tender and there is 
a fluid thrill but no fatal parts can usual!} be felt nor can fetal 
heart sounds be heard Intermittent uterine contractions can 
however generall} be made out and a uterine souffle — of great 
di igiiostic in portanco — can often be heard It may be possible 
especial!} if the pregnane} is advanced to elicit external hallotte 
ment On vaginal examination in add tion to the usual signs of 
pregnane} in vagina and cenix an attempt should be made to 
elicit internal ballottement The cervix is pulled up b} the 
d stensioii of the uterus — an important point in differentiating 
from an ovarian c} st An \ raj examination will generall} j leld 
important evidence though m acute h}(1ramnios the plate is 
liable to be fogged Finall}, as acute hvdramnios maj develop 
at a V ery earlj stage the Zondek Aschheim test maj be neeessarj 
to determine whether the patient is pregnant or not 

Chrome 1 ydrammoa usuallj appears in the later months Vs 
the fluid accumulates graduallj the abdominal and thoracic 
organs hav e time to accommodate themselves to the increase and 
so the onl} signs of distress max be slight dv spncea especiallv on 
lying flat and difficultj in getting about on account of the large 
pendulous abdomen There is often albuminuria and more or 
less rise of blood pressure and someli nes on account of the 
pressure of the large uterus on the pelvic veins and those of the 
abdominal wall there is cedema of thelovrer extremities and labia 
or this maj be a manifestation of pre eclamptic to\<cmia On 
abdominal exammation the fatal parts can usuallj be palpated 
but on account of tl e tenseness of the abdomen it mav be 
impossible to be sure of the presentation and position Mnl 
presentations are common and in vertex eases the head is often 
not engaged in the pelv is ev en at term 
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lines If there is diflicultj in getting about, a \seU littiiig binder 
helps to support the large abdomen 

In the acute form the distress is so great and tlie s>mptoms so 
urgent that there is usually no question of expectant treatment 
As soon ns the diagnosis is made labour should be induced by high 
puncture of the membranes The method of doing this is described 
on p 283 

PuJiclure of the ammoUc sac through the abdominal Tvall and 
withdrawal of liquor b) means of a trocar and canula, as practised 
bj Uormser and later b} Henkel and by Hii ett in this country, 
has sometimes been successful in relieiing distress and enabling 
the pregnancy to continue flie relief is apt to be temporary and 
besides malformations arc so frequent that the life of the fcetus, 
and therefore the continuance of the pregnancy is less important 
tlian usual If, however, X ray examination fails to shou any 
fcetal abnormality, there can be no objection to trying it The 
only risk appears to be that in about half the cases the patient 
goes into labour As much as 5 pints or more may be withdrawn 
according to the degree of hydramnios and nt one or more sittings 
Ruett points out that c\en m acute hydrammos the liquor 
nmnii does not appear to be under pressure and has to be sucked 
out w ith an aspirating sy nnge 

Ccunplicabons during Labour MalpresentatJons may necesst 
tate correction by external version followed by immediate 
rupture of the membranes m order to fix the presenting part 
in its ncu position All stages of labour are liable to be slow 
on account of the ov er disteiision of the uterus and there is greatly 
mcreiised danger of post partuni hicmorrhage for the same reason 
\Uieii labour sets in it is often advisable to puncture the mcm 
branes early, and so relieve the distension and distress A tight 
binder coming well up over the fundus should be applied to push 
the presenting jiart into tlic pelv is and help contractions Measures 
should be taken to guard against post partum luemorrlnge and 
to deal with it eflectivelv should it arise 

Habitual Hydramnios It is rare for hydrammos to reappear 
m successive pregnancies A remarkable case has howev er, been 
reported by Luttger The first two pregnancies were nonnal, 
and the children alive and well The third complicated by 
hydramnios, ended at seven months, and the child hve<l an hour 
111 the fourth there was also hvdranmios it ended at eight 
months and the child again lived an hour Ihe fifth was Iwrn 
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found to undei^o intermittent contractions, and the other to 
remain stationary The abdomen is usualh larger than it should 
be for the period of amenorrhcea 

(3) Rclrmerted Grand Vfmu tetih Distendfd Bladder Tlie 
abdominal swelling here sets in about the 14th week and therefore 
rather earlier than e^en acute hjdramnios General considers 
tions, especially the position of the cersu (p 293), oserflow 
incontinence and the passage of a catheter, will casih make the 
diagnosis clear 

(4) Multiple Pregnaneij The enlargement here is obsioush 
not due to excess of fluid, and there is no undue mobihty of the 
fcetal parts 

(5) Signs of pregnanc% are absent, but instead there 
IS other evndence of heart, li\er, or kidney disease there is 
shifting dullness and if the quantits of free fluid is small the 
dullness is confined to the flanks 

(6) Fcetal Ascitee In this condition there is great distension 
of the abdomen of the foetus with dropsical fliud It is often 
associated nith hydmmmos In foetal ascites tlie feetus is less 
mobile than in hydramnios 

Complicahons of Pregnancy associated with Hydramnios The 
association of hy dramnios and pre eclamptic toxiemia has been 
referred to abose (p 1C2) Nothing certain is known as to the 
cause of this Of Ilurstall » 69 cases it nas found in 41 per cent 
Diabetes is not uncommon m association with the chrome or sub 
acute forms and Poeck in 103 cases found ss'philis in fourteen 
Malprescntations are sery frequent on account of the undue 
mobility of the fetus and the oser-distension of the uterus 
Poeck found a transverse lie eleven times in 136 cases, and 
a breech presentation twenty limes Non engagement of the 
head in the pelvic brim m pnmigisvidx in the last month of 
pregnancy is a common consequence, and, finally, there is a 
tendenev to premature labour The cases of acute hy drammos 
early m pregnancy with uniovmlar twins almost always end in 
abortion 

ftfanagement of the Ftvgaancy In the chrofue sad subscute 
forms any causal condition suspected should be treated such as 
syphilis diabetes etc It is often advised that tlie patient should 
limit her mtake of fluid and wear a tight binder In some cases 
these measures seem to be effective and as thev do no harm they 
may alway s be tried Toxiemia should be treated along the usual 
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Ijnes If there is djfficuJtj in getting about a well Jitting binder 
helps to support the large ahdomen 

the acute form the distress is so great and the sj-mptoms so 
urgent tfiat there is usually no question of expectant treatment 
As soon as the diagnosis is made labour should be induced by lugh 
puncture of the membranes The method of doing this is described 
on p 283 

Puncture of the amtuoiic sac tjirougb the abdominal wall and 
withdraival of liquor by means of a trocar and canula, as practised 
bj ormser and lat'r by Henkel and bj Riv ett in this country, 
has sometimes been successful in relieving distress and enabling 
the pregnancy to continue Tlie relief is apt to be temporarj and 
besides malformations ate so frequent that the life of the feetus 
and therefore the continuance of tlie pregnancy is less important 
than usual If, howeier, \ ray examination fads to show any 
fccta! abnormality, there can be no objection to trying it The 
only risk appears to be that m about half the cases the patient 
goes into labour As much as 5 pints or more may be withdrawn 
according to the degree of hy dramntos and at one or more sittings 
Rnctt points out tliat even in acute hydramnios the liquor 
nmnn does not appear to be under pressure and has to be sucked 
out with an aspirating sy ringe 

Complications during Labour Malpresentations may necessi 
tate correction by external version followed by immediate 
rupture of the membranes m order to fix the presenting part 
m its new position All stages of labour are liable to be slow 
on account of the over distension of the ulenis anti tliere js greatly 
increasetl danger of post partum tiTniorrhage for the same reason 
\\ hen labour sets in it is often ndvisible to puncture the mcni 
braiies early ami so relies e the distension and distress A tiglit 
binder coming well up over the fundus should be applied to push 
the presenting part into the peh is anti help contractions Measures 
should be taken to guard against post partum h'cmorrhage and 
to deal with it cffcctncly should it amc 

Habitual Hydramnios It js mre for hytimmnios to reappear 
m successive pregnancies A mnarkabtc case has however, been 
reported by Luttger The first two pregnancies were normal 
and the children alive and well Hie third complicated by 
hjdramnios ended at seven months and the child livetl an hour 
In tlie fourth tliere was also hydranmios, it ended at eight 
months and the child again bved an Jiour IJic fifth was liorn 
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found to undergo intermittent contractions, and the other to 
remain stationarj The abdomen is usuallj larger than it should 
be for the period of amenorrhoea 

(3) Retroierted Grand VUrus mih Distended Bladder The 
abdominal swelling here sets in about the 14th week and therefore 
rather earlier than e\cn acute h^dramnios General considera 
tions, especiallj the position of the cenix (p 293), overflow 
incontinence and the passage of a catheter, will easily make the 
diagnosis clear 

(4) Multiple Pregnancy The enlargement here is obiiousl^ 
not due to excess of fluid and there is no undue mobihtj of the 
fcetal parts 

(5) Ascites Signs of pregnancj ate absent, but instead there 
IS other evidence of heart, liver, or kidney disease, there is 
shifting dullness and if the quantitv of free fluid is small the 
dullness is conflned to the flanks 

(6) Fcetal Ascites In this condition there is great distension 
of the abdomen of the foetus with dropsical fluid It is often 
associated with h}dramnios In foetal ascites the festus is less 
mobile than m hjdramntos 

Complications of Pregnancy associated with H>dramiuos The 
association of hydrammos and preeclamptic toxsnua has been 
referred to above (p IC2) Nothing certain is knovra as to the 
cause of this Of Burstall s 69 cases it was found m 41 per cent 
Diabetes is not uncommon in association with the chronic or sub 
acute forms, and Poeck, in 103 cases, found sj^ihilis m fourteen 
Malpresentations are very frequent on account of the undue 
mobility of the fcEtus and the over-distension of the uterus. 
Poeck found a transverse lie eleven times in 136 cases and 
a breech presentation twenty tunes Non engagement of the 
head m the pelvic brun in pnmigiBVidie m the last month of 
pregnancy is a common consequence, and, finally, there is a 
tendency to premature labour The cases of acute hy dramnios 
early in pregnancy with vmiovular twins almost always end in 
abortion 

Management of the Pregnancy In the chronic and subacute 
forms any causal condition suspected should be treated such as 
sy^philis, diabetes etc It is often advised that the patient should 
limit her intake of fluid and wear a light binder In some cases 
these measures seem to be effective, and as they do no harm they 
may alw ay s be tried Toxsemia should be treated along the usual 



OLIGOHIDIUMMOS ICO 

ing Its tetiologj Two theories may be mentioned, neither of 
which satisfactorilj explains it 

(1) That there is d^eneration or actual necrosis of the 
amniotic epithelium, nhich is gcnerall> considered to have 
normally a secretory action Normally, the epithelium consists 
of two layers, a tall columnar lijcrwjiich is actively secretory and 
a low cuboidal non secretory layer It is held that absence of the 
secretory columnar layer over large areas may lead to ohgo 
hydramnios, or that, even though the layer is present it may be 
so altered by toxic or other causes, such as inflammatory changes 
in the placenta, that its secrelors function is diminished or 
abolished, though the actual changes in the cell may be ultra 
microscopic It has, however, been shown that normally the 
epithelium shows much variety in structure m different areas of 
the same placenta, and it would appear that these normal 
variations have not been sufficiently allowed for The whole 
subject needs further investigation 

(2) That the oligohydramnios is due to atresn of the urinary 
tract or absence of the kidneys, whereby tlie foetus is prevented 
from contributing to the amniotic fluid by urination According to 
Schiller, of fifty seven cases of oligohydramnios reported up to 
1027, there were fifteen in whicji there was malformation of the 
urinary tract But there are numerous cases recorded in which 
there was complete absence of both kidneys, or atresia of tiic 
urethra, w ith normal quantities of hquoramnii or ev en hydramnios 
Accurate observ ations and reports of such cases are badly needed 
All one can say at present is that the probability appears to be 
tliat the oligohy dramnios and the defect m the urinary tract are 
both due to changes in the germ plasm 

Effect on the Ftetus Besides various malformations, which are 
jirobably CO ordiiiated defects, iluc to the same cause as produced 
the oligohydramnios, the foetus is especially liable to pressure 
changes, such as club feet, curving of the lower extremities to 
correspond with the contour of the uterus, spinal curvature, etc 
These changes arc fJie result of the Jack of liquor, allowing 
injurious pressure by the uterus on the foetus 

Clinical Features The condition is said to be more frequent 
m pnmigrav idas, and this may be correlated with the greater 
frequency of hydramnios m the multipara (p 1C2) The uterus is 
often smaller than one would eiqiect for the period of pregnancy, 
and the fcetiis is verv immobile According to Taussig breech 



ns AB\OnMALITIES I\ THE AMMOTW FLUID 

dead and macerated The sixth pregnanc\ -n-as norma! and the 
child aln e and well The se% enth was normal but the cluld onh 
In ed four hours In the eighth there was slight h^ draronios and 
the child was born dead at eight months Besides these there 
were four abortions The ninth and tenth pregnancies were again 
complicated b\ Indrammos and the foetuses were bom dead and 
naacerated at eight and wnc montlis respectia e!\ Luttger states 
that s\philis was excluded and it is true spirochTetes were lot 
found but in Mew of the fact that the placentas from the last 
two births were fise ninths of the foeti! bodv weights (p o*’*’) it 
seems at least suspicious 

Fate of the Child in H>dlnunnios Malfomutioiis such as 
anencephali (far the most frequent) hjdroceplinlus harelip and 
cleft palate or congenital closure of the crsopliagus are common 
Poeck in t9'’3 studied the fate of 136 cluldren from 103 eases of 
hsdramiuos occurring in tie FrauenUimk at Konigsberg from 
1900tol0‘’0 with the following result Eight) were dead bom or 
died shortl) after birth (a9 6 per cent ) and thirts six (40 4 per 
cent) were aliie and normal Kmliula gives n much worse 
prognosis He followed up as far as possible '*01 children from 
*>1S cases of h) dramnios and found tliat I'O were either dead bom 
or died shorth after birth Of the remainder onl\ eleien (S "8 
pet cent ) were actualh known to be nlire and onh three of them 
were normal It must howeser be noted tlmt 101 could not be 
traced at all Floris gixes au account oC the tesiiUs of 
h)dramniotic pregnancies There were ‘’oC children resulting 
Of these fort) nine were dead bom twents four died after birth 
and 183 left hospital alise ninel\ fisc of these being premature 
Of these 183 he traced sixtj fise and found tliat onl) seien(10per 
cent ) had died Of the sixts five he was able tc examine 
ihirts nine and found them phsscally and n entails up to the 
normal standard FJoris therefore concludes that tl e outlook is 
as good for the child resulting from a hadramiuotic as from 
a normal pregnanes provided it is Ixim free from severe 
deformitj 

Oligobydranuuos 

In this condition which is much rarer than hv dramnios the 
1 quor amnii is deficient quantity less than one pint may be 

regarded as unduly small 

/Etiology 4s m tl e case of hy dramnios little is known regard 
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ing its jctiologj Two theories maj be mentioned neither of 
which sntisfactorilj explains it 

(1) TI at there is degeneration or actual necrosis of the 
amniotic epithelium which is gcnerallj considered to have 
normallj a secretorj action Isormallj the epithelium consists 
of tw 0 laj ers a tall columnar Hj er which is actively secretory and 
a low cuboidal non secretorj layer It is held that absence of the 
secretory columnar layer o\er large areas may lead to ohgo 
lijdrammos or that even though the layer is present it may be 
so altered by toxic or other causes such as inflammatory changes 
in the placenta that its secretory function is diminished or 
abolished though the actual changes in the cell may be ultra 
microscopic It has however been shown that normally the 
epithelium shows much \ariety in structure in different areas of 
the same placenta and it would appear that these normal 
%ariations ha\e not been sulTiciently allowed for The whole 
subject needs further investigation 

(2) That the ohgohydramoios is due to atresin of the urinary 
tract or absence of the kidneys whereby the feetus is prevented 
from contributing to the amniotic fluid by urination Accordingto 
Schiller of fflv seven cases of oligohydramnios reported up to 
1927 there vrere fifteen in which there vras malformation of the 
urinary tract But there are numerous cases recorded in which 
there was complete absence of both kidneys or atresia of the 
urethra vv ith normal quantities of liquor amnii or ev enhy dramnios 
Accurate observations and reports of such cases are badly needed 
All one can say at present is that the probability appears to be 
that the oligohydramnios and the defect in the urinary tract are 
both due to changes in the germ plasm 

Effect on the Fostus Besides various malformations whichare 
probably co-ordinatcd defects due to tlie same cause as produced 
the oligohydramnios the ftetus is especially liable to pressure 
changes such ns club feet curving of the lower extremities to 
correspond with the contour of the uterus spinal curvature etc 
These changes are the result of the lack of liquor allowing 
injurious pressure bv the uterus on the feetus 

Clinical Features The condition is said to be more frequent 
m pnmjgravidiE and this may be correlated with the greater 
frequency of hj dramnios in the multipan (p 102) The uterus is 
often smaller tlian one would expect for the period of pregnancy 
and the foetus is verv immobile Aecordmg to Taussig breech 

/ 
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presentation is common, as the foetus can in that position best 
adapt itself to the shape of the uterus. Correction of the fault} 
presentation will, of course, be impossible In labour there is no 
bag of fore waters, and hence dilatation is likeK to be slow, with 
frequent necessitj for manual or iostmmental interference and 
a high fcetal mortalitj . 

Treatment. In pregnancj no treatment is called for. In labour 
the management should be along similar lines to those followed 
m premature rupture of membranes, f e , watchful expectancj , 
with a^oldance of mterference until indicated by maternal or 
fcetal distress Should deliver} be necessarj before the eemx 
IS full} dilated, dilatation ma} be completed manual!} , or if it is 
thinned out o\er the presenlmg part It ma} bedi\idedb} scissors 
{lostero lateral!} on both sides. 
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CHAPTER XII 


HAEMORRHAGE IN EARLY PREGNANCY 

IlAFMonRiucE in earl\ pregnancy may be due to one of the 
foUotting causes — 

Abortion threatened incMtable or mcomplete 
Disturbed tubal gestation (including tubal abortion and rup 
tured tubal gestation) 

Hjdatidiforra mole 
Mucous or fibroid pDlj^ii 
Cervicitis with erosion of the cersix 
Cancer of the cervix. 


Abortion 

Abortion is most likely to occur before the middle of the thud 
tiiontli ThisispartU accounted for by the mode of attachment of 
the placenta up to that time. Before the middle of the third n onth 
Its attachment is entirely cellular the tips of the anchoring s till 
being fixed to tl e decidua by coluronsofLnnghans cells (Fig 2fi) 
After that time the mUi themscKes ha\e penetrated the decidua 
deeply so that the union is much firmer and stronger (Fig 2*) 
On tins account too abortion before the middle of the third 
month tends to be complete the entire placenta coming away 
with tl e fcctus nhile after that time it tends to be incomplete 
\nothcr reason gi\ cn for the high incidence of abortion at this 
time is that the corj us luteum towards the end of tiie second 
month is fading and with it the suppis of progestin while the 
placenta has not Net fuU\ taken o\er its function of progestin 
production There is thus a critical phase somewhere between 
the sixtieth and eightieth days when the supph of progestin may 
he insufficient for the mamtcnancc of pregnancy 

Diagnosis between Threatened and Inevitable Abortion In 
ciOier tlierc may be strong pains and seiere bleeding and the 
presence of eitlier of these does not necessarily make an abortion 
incMtable An aliortion is inevitable only if some part of the 
ONum IS protruding into the cervical canal Tlie diagnosis 
betw ecn threatened and mo itable abortion can therefore be made 
only by vaginal examination, winch shoul 1 be earned out in 
CN ery case but only with strict aseptic and antiscj tic jirecautions. 
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Absence of prcgnindiol from the urine is almost conclusicc 
esndence that the abortion is mentabJe, but its absence must be 
conlimied at two or more examinations (p 206) 

Treatment of Threatened Abortion Rest in bed is essential till 
the bleeding stops, and for at least one week after. A h^'podenme 
injection of morphia, 4 gr, should be given at once, or as an 



alternate c, a tablet of morphia ma\ be placed under the tongue. 
The following mixture mav be given three times daily — 


Potass Bromid . . . 

TmcL opu ... 3* 

Liq 1 iburm pruiufolii . . . 3'^^ 

Aq ciiloroformi . . . ad 

Solve et fiat mist. 

Stg A fabfespoonAif fo be taken three times a dav 


Injections of progesterone, 5 mgms dailv or ei en other daj , 
mav be gi% en m order to remed\ am deficiency of corpus luteuni 
hormone The injections mav be given empincallv or the excre- 
tion of pregnandiol in theurmeinav be estimated, and progesterone 
gn en onh if this is deficient {p 20G) 
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The bowels should be regulated bj a mild aperient liquid 
parafKn two tiblespoonfuls night and morning being one of the 
safest Enemas should be a\oided 

Treatment of Inevitable Abortion Rest in bed is again essential 
Liqmd extract of ergot in half-draclim doses should be given 
three times dailv for not more than four davs In addition 
pituitarv extract maj be given hjpodcrmicallj or intramuscularlj 
m doses of i cc ever} t«o hours oral least as often as is con 
vcnicnt until six doses have been given I\ith this treatment 



I-IQ S7 Attuc] ment of f laecnta to irall of uterus fron tenth ucek 
on anls T1 eanchor ngv (li havegroim into (he tec cj 1 


the uterus usuallj empties itself quick!} and completel} It mav 
lovvcver be necessarj to empty it artihciallv (a) if there is 
dangerous bleeding (i) if the ovum does not come airn} in a 
reasonable time saj a week or ten davs Tl e metl od of doing 
th s is full} dcscnbei! under septic abortion (p I74) 

Treatment of Incomplete Abortion The treatment is similar 
to that of inevitable abortion name!} bed ergot and pituitary 
extract Most cases complete themselves in a few dajs at most 
Interference «s called for m the same conditions as m inevitable 
abortion and the method of emptying the uterus is the same 
Treatment of Septic Abortion t nless proved otherwise every 
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and the pouch of Douglas may be gently palpated, and anj 
swellmgs or tenderness noted Pood js regulated largely bj the 
patient’s wshes, but should be nourishing and easily assinulated 
Abundant fluids should be given and the bowels kept acting freelj 
If the temperature is high tepid sponging maj be necessary If 
there is much lo^ver abdominal pain (alnays an indication of pen 
uterine inflammation) ice bags or anti phlogistine should be 
applied to the hypogastnum Novaginal douches shouldbe giien 
in all but the mildest cases M &. B 093 should be gn en bv the 
mouth m doses of 1 5 grams three times daily 
Pituitary extract is useful to make the uterus contract and 
expel its contents, J c c being given every two hours for six doses, 
and liquid extract of ergot may be given by the mouth m doses of 
lialf a drachm three times daily , but not for more than four or fiv e 
days on account of the danger of causing gangrene of the 
extremities By these means the uterus usually empties itself 
withm n day or two 

There may be no reed to explore the uterus at all but should 
there be any reason, such as persistent slight hsmonhage, to 
think that it still contains some placental remains it may be 
lightly curetted, and the interior swabbed out with 10 per cent 
tincture of iodine This, hoxccier, should not be done unless the 
temperature and pulse halt been tiorinal for at least fiie days and 
there are no eigne of pert ulenne tnflamnuiUon, chef amottg tnhch are 
abdominal pain and tenderness Fimlly if anaemia is at all marketl 
Illands piUs or ainmonmted citrate of iron should be proscribed 
The Use of Glycerine Some authorities advocate the injection 
of glycerine into the interior of the uterus ns recommended by 
Remington Hobbs It is said to produce a flow of bactericidal 
lymph into the interior of the uterus, but it is probable that the 
chief benefit is obtained from the drainage of the uterus by the 
introduction of the catheter There is no objection to its use 
except the slight trauma and movement of the patient involved, 
but in experienced hands these need not be v cry serious If it is 
decided to use it the patient is best put m the lithotomy posture 

cent In the lc«s serious sroup the mortality «as 2 1 per cent and 1 0 per 
Cent TespretUely Dubrowitsch during the years 1012 to 1021 treated 445 
caves. In 2RS the treatment was active the v tetus being cleared out in the 
feveruhstsge snd the mortality srosS 20 per rent. In the remaining ISO the 
uterus was cleared out one to six days after tlic fever had subsided and in 
IbU group themortahty was 1 1 percent Speaking generally then itmaylie 
sihl thst with Active treatment mortahty b about twice as high as nith 
cx|icetant rnnhih 
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mortality >\ns 30 per cent , of seventj -three cases ^\^th non 
hsmolytic streptococci the mortality was 16 per cent. ; of 
thirlj -nine with staphj lococci the mortality was 8 per cent , and of 
211 witii only saprophj'tic organisms the mortality nas 2 per cent 
Tlje cervLx must be sufficient}) open to allow the insertion of 
the index finger, and should it not do so it must be seized nith a 
volsella or a ring forceps and gently dilated with graduated 
metal dilators This should be done slonly and without using 
force, m order to avoid tearing the cervix, an accident tliat adds 
very materially to the mil. of the operation Statistics shon that 
the mortahty is twice as high if the cervnx has to be artificially 
dilated, but sometimes this cannot be avoided 
Having thus dilated the ceiviv, the index finger is passed into 
the uterus, and the ovum, or the romains of it, carefully separated 
Meanwhile tlie fundus is pressed down by the external hand so 
that ever) part of the intenor of the uterus can be reached by the 
exploring finger. In doing so it is important to squeeze the uterus 
as little as possible To explore the uterus easily , it is usually neces 
sary to get the half hand into the vagina, and this may be chflicult 
if the vagina is narrow It is a good plan to iron out the vagina 
ns advocated by Potter, of Buffalo Using plenty of lubricant, 
which IS preferably poured into the vagina wliile the labia are held 
apart, tvio fingers are placed in the posterior fornix, and the 
posterior vaginal unll ironed out by bringing the fingers down 
wards with a firm stroking movement to tlie vndva Three and 
four fingers are thus successively used, and finally the half hand 
can be easily inserted Patience and plenty of lubricant are the 
secrets of success in this proceilure 

IVJicn the placenta has been separated it should be drawn out 
by an ovnim forceps, and an intrn uterine douche giv en The 
interior is again exploreil to make sure that every thing has been 
removed, and in doing so it should not be forgotten that the 
placental site is normally somewhat raised and unev en A final 
mlra uterine douclie is now given If lu'emorrlnge is trouble- 
some the douche lluid should be at a temperature of 120'’ in the 
douche can, or 118® when it reaches the uterus If, as usually 
happens, there is little bleeding, the temperature of the douche 
matters little, and 110® or thereabouts will suffice In giv ing an 
mtra uterme douche it is important to remember that tlicre is 
some danger of forcing fluid, and with it septic matter, into the 
peritoneal cavity. To avoid this a two way cnnuln should 
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no constitutional disturbances in the mother as a result of intra 
uterine death After a fe^v dass ha\e elapsed, bj vrhich time the 
softening of the bram has allonred the skull to collapse os ernding 
of the skull bones can be seen bs X rass (Spalding’s sign Fig 71 
p 543) This sign is, of course of no \alue if the patient is in 
labour 

Treatment As a rule no treatment is required, as the uterus 
evacuates its contents in a week or two, and the patient can be 
assured that this will take place in due course without an\ inter 
ference Maceration is an aseptic process, not attended bv anj 
constitutional disturbance, and, as the cessation of the placental 
circulation has led to thrombosis in the \eins at the placental site 
there is no danger of bleeding Labour should ne\er be induced 
in these oases bj rupture of the membranes, as the dead feetus 
ina> still be retained for some da>s, and is then sery liable to 
become infected, especiallj by organisms of the gas forming tvpe 
2/ the patient uishes the uterus emptied m spite of reassurance 
this mn\ be easily done up to the end of the fourth month b\ 
inserting a sponge tent in thecersiv, and after twehe hours or so 
dilating the cen iv by graduated dilators until the finger can be 
inserted, when the osnim is separated all around from its attach 
ments, and draini out by an osnim forceps The technique is 
described under septic abortion (p 173) After the fourth month 
labour may be inducwl by bougies Ley land Robinson Datnow 
and JefTcoate have obtained good results from the use of osstrm 
in cases of missed abortion In 10 out of 12 cases esacuation of 
the uterus wns brought alxmt weeks or months after foetal death 
bv injection of cestroform or dimenformone (Organon Labora- 
tories) The amount gnen \ancd from 40,000 to 3,200 000 inter- 
national units (100,000 1 n per c c ) and the number of injections 
saned from one to sixteen The method has the great advantage 
that no mechanical interference is required 

Habitual Abortion (See p 198 ) 
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alttajs be used and the douche can should not be raised more 
than a foot or two Bbo^e the pelvis It is usualh advisable to 
pack the \agina with drj stenle gauze It is scarceh e^e^ 
neccssan to pack the uterus but it might be called for if 
bleeding were excessne The pack is renio\ed the morning 
after the operation, and a xaginal douche gnen to remove anv 
clots Towards the end of the operation the pituitarv extract is 
injected and it is a good plan to give ergot for three or four da\s 
afterwards A rather severe pvrexia or even a ngor, often 
follows this operation, but in most cases the temperature and 
pulse become normal m a few davs 

It must be emphasised that in tfptie abortion Diu pwfdure is 
to be resenedfor eases in tchifh there is dangerous bleeding 

l^Iissed Abortion Bv “ missed abortion ’ we mean that the 
foetus has died but has been retamed, which it mav be for weeks 
or months WTien the feetus dies the uterus ceases to enlarge, 
and after a time ev en gets smaller, as the fcctus shrinks and the 
liquor amnu is graduallv absorbed The breasts get smaller, and 
the patient usualJj notices that the^ seem less full liter a hme 
there is often a dirtv brown discharge from the uterus which is 
probabtv due to retroplacental blood clot coming awaj The 
Zondek \schheim or Friedman tests mav be positiv e for a week or 
more as the chorionic epithelium on which thev depend remains 
ahv e for some time after the foetus lias died The disappearance 
of pregnandiol from the urine almost mv ariabh means that the 
feetus is dead but its absence must be confirmed bv two or more 
tests As the progesterone of which pregnandiol is the excretion 
product comes from the placenta from the end of the thud month 
onw ards and as the placenta bv es for some tmie after the feetus dies 
the pregnandiol mav take some davs to disappear from the urme 
after this has occurred Before the third month its disappearance 
will also be gradual as the maintenance of the corpus luteum 
depends on the gonadotropic bormone produced bv the placenta 
If the pregnanev has progressed bevond the period of quickening 
the mother mav notice that fatal movements have ceased This 
IS usuallv the first sign noticed bv her though sometimes on the 
other hand, she maintains that she feels movements when the 
foetus is known to be dead The foetal henrt sounds w ill no longer 
be heard and Horner refers to a peculiar indescribable silence 
that he savs is present — an ‘ audible silence Isnless infection 
occurs which is v er\ rare if the membranes are intact there arc 
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the outer end of tlic tube Tlje blood gra\ ifatcs into the pouch 
of Douglas, and there m course of time coagulates, acquires a 
capsule of mph and n roof of adherent omentum and intestine, 
and forms a pelvic hi.matocele Occnsionnlly the blood maj 
collect, not in the pouch of Douglas but between the uterus and 
bladder Life is not usually, in such cases, in immediate clanger 
unless Imnorrliage continues or recurs , m course of time the 
blood IS entirely absorbed, leaving perhajis a few adhesions and a 
more or less damaged tube Darelv, the hacmatocele mav become 
infected and form an intra pentonenl pelvic abscess, which runs 
the usual course and may esentually e\acuate itself through the 
vagina or elsewhere 

If, on the other hand, rupture of the pregnant tube occurs into 
tJie peritoneal cai itj , as may happen, especially if the pregnancy 
IS in the isthmial part of the tube the mtra peritoneal bleeding 
maj be profuse, and m the most serious cases almost immediatel) 
fatal Ihe signs are then usuaU> characteristic There is 
sudden onset of seiere abdominal p*iin, metcorisin, vomiting, 
faintness and collapse All the signs of severe internal hoemor 
rlmge are present Occasionally ** shoulder pain ’ is complained 
of m one or both shoulders Tins is due to irritation of the 
endings of the pliremc nerve in the diaphragm referred to the 
distribution of the supra scapular nerve as this nerve and the 
pliremc both arise from the same (6lh cervical) nerv e root This 
pain when present, however, is not palhognomome, as it may be 
found also in appendicitis and in cholelithiasis In other cases 
when the blood is limited to the pelvis, the pain may be referred, 
not to the shoulder, but to the back between the scapul'c, to the 
epigastrium, or to the hj pochondnuin, where it may be so severe 
as to simulate renal colic In diffuse mtra peritoneal haemorrhage 
the abdomen is usually distended (meteorism) and tender, vMtb 
flank dullness, but fluctuation is usually absent on account of the 
coagulation of the blood 

If a pelvic h'ematocele has formed there may be a prominent 
mid line siibtjmpanitic swelling reaching from the pubes upwards 
towards the navel or even above ik This swelhng is due to 
the effused blood, encysted by lymph, omentum and adliercnt 
roils of intestine Except for its subtj mpanitic resonance and 
the fact that it is often somewhat asjTnnietrical, it closely 
resembles n distended bladder It pushes the uterus foniaixl 
and may seriously interfere with micturition 
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HiEMORRHAGE IN EARLY PREGNAN'CY [conU/iued) 
Disturbed Tubal Gestation 

Tun A agiml bleeding in this ease is usuallj slight but protracted 
and IS dirk coloured like prune juice Sometimes it is so slight 
as onh to be eiident on laginal exammation with the fiii"er 
or through a speculum and in a small percentage of cases (18 
m Dougal s series of 100 cases) it is absent altogether It is 
due to separation of decidua formed m the uterus Fortunately 
most tubal pregnancies end not m rupture but m tubal abortion 
the oMim being expelled into the abdominal casitj through the 
fimbriated end of tl e tube and intra pentoneil hjemorrhage of 
the sesere d ffuse larictj is therefore comparatn el^ rare I/Cith 
Murraj in a senes of 146 disturbed tubal pregnancies met with 
onl) four desperate emergencies 

Uien \agina( bleeding is due to disturbance of a tubal 
gestation tl ere is usuallj a more or less definite bistorv of earlj 
pregnancj such as a short period of amenorrheea (one or tuo 
missed periods) and possiblj morning sickness and Terj earlj 
breast signs There maj howeser be no historj of amenorrheea 
This mai be due to the tact that (he patient mistook laginal 
bleeding for menstruation or niaj mean that disturbance of the 
tubal pregnancj occurred before the first menstrual period after 
fertilization of the oiiim was due In Dougal s senes above 
referred to there was amenorrheea in onli 72 per cent 

Usuallj however after one or two nussed periods there is a 
sharp attack of pain in one ihac fossa alwavs that on the side of 
the d sensed tube The pam is rarely absent (present m 97 per 
cent of Dougal s cases) is sharp sudden and cramp like and is 
often accompanied bj a feehng of sickness and faintness This 
again is tjpicallj followed bj vaginal bleeding of the kind 
described above The classical sgns therefore of disturbed tubal 
gestation are amenorrheea pain and bleeding and m that order 
\agmal bleeding may however precede the pam or their onset 
mav be simultaneous 

As the most common ending of a tubal pregoanej is tubal 
abortion or the formation of a tubal mole intm peritoneal bleed 
ing is usuallj compantively slight and lakes plac,e slowU fror i 
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fulij scrutinised Neither is there need for the practitioner to be 
ahsoiutel) sure of the diagnosis , it is sufficient for him that there 
IS ijupicion of ectopic gestation and it is then his dutv to ha\e 
the patient reraoied at once to an institution «here a thorougii 
investigation can he carried out 

Usually there is a fairly tj pical history of earlj pregnancy of at 
least one missed period, of breast signs {p 20), and possibly of 
morning sicl>Jiess It will often be found howeser on careful 
enquiry that the pregnancy was not quite normal and that there 
i>as occasional rather indefinile cramp like pain and discomfort 
in one or other side This is probably due to the abnormal tubal 
distension and vascularity It is liable to occur a considerable 
time before the tubal pregnancy is in any way disturbed, and may 
e\en, in fortunate cases, lead to a diagnosis at that early period 
A careful and gentle bimanual examination will reveal slight 
softening of the cervix, some enlargement and softening of the 
uterus, and at the side of the uterus a tense, tender and pulsatile 
swelling The importance of tenderness has been referred to 
abose The enlargement of the tube may, however, be so slight 
that eien expert palpation may fait to discos er it because 
disturbance of the gestation may occur at an extremely earli 
stage, before the tube is palpably enlarged Nixon draws special 
attention to pulsation m the fornix of the affected side The tip 
of the index finger should rest gently m the region of the attach 
meat of the lagina to the cervix It is there that pulsation is 
best felt Only light pressure should be applied for if it is too firm 
the pulsation will be obliterated R L Dodds stresses the 
diagnostic importance of pain on mo\ mg the cerv ix 
If a pelvic htmatocelc has fonned there may be a i isible abdo 
mmal swelling, but much more often such a swelling is absent On 
\aginal examination the hxraatocele has an indefinite outline, is 
immobile, is tender, and there may be the crepitant sensation 
preijousJ) (p J82) referred to Much help may be obtained from 
careful investigation of shreds of any material discharged from the 
uterus, nil of which should be preserv ed for examination In ectopic 
pregnancy a decidua is formed in the uterus and this is expelled 
cither m shreds or as a complete last There are, of course, no 
chorionic \ illi, and their absence will be easily revealed by the 
microscope If chorionic viIli are present there is an intra- 
uterine pregnancy In carrying out this examination there is no 
necil to make pamfTin sections. It is sufficient to tease a little of 



182 HEMORRHAGE IX EARLY PREG^aSCY 

Cullen's Sign In iai9 T. S tuUen. of Baltimore, described 
a sign that is occasionally present " when the abdomen contains 
an abundant quantity of free blood arising from a slow persistent 
bleeding, rather than from a sharp and severe one ” In such 
cases the “ umbiLcus may in some waj imbibe the blood and 
appear bluish black, so that in time one gets the same plaj of 
colours that one gets mth a black eje — the greens and jellows ” 
Apparentlj it is most likely to occur in the skin covering an 
umbilical hernia, or in the r^ion of a rectal diastasis It is, 

howe\er, so rarelj present as to be of little salue m diagnosis 

It «as present onlj once m 149 cases described bj Bortini, in four 
of which there was umbilical hernia 

Bimanual Findings m Pelwc Hxmatocele. The cervix is 
somewhat softened, and the uterus is usualh enlarged to the size 
of a t« 0 months’ pregnanci Hegar’s sign is negatn e though the 
entire uterus feels se/t Tj-picaJlj, at one or other side at the 
uterus a swelling is found which is about the size of a hen’s egg, 
and ts tense, tender and pulsatile The e.\eessi\e tenderness of 
the swelling is an important diagnostic feature It is not, how- 
ever, alwajs present, and Scheffe), Morgan and Stimson onl} 
recognised it in 50 per cent of fi/lj fiie cases Johnstone 
emphasised the diagnostic value of tenderness m the posterior 
fomix Even though there is an effusion of blood m the pouch of 
Douglas It maj not be palpable until clotting has Occurred, whicli 
usually IS not for some hours or esen one or two days After it 
has clotted it is felt as a boggj mass with ill defined relations 
Occasionally, when the clot is uudeigoing organisation, a \er 5 
characteristic crepitant sensation is detected by the examming 
finger, somewhat like that felt wlien squeezing a lump of soft 
snow 

In the diffuse and severe form of mtra peritoneal bleeding 
very little can, as a rule, be made out on buuanua] examination, 
though m favourable circumstances an effusion may be found in 
the pouch of Douglas, and the swellmg at the side of the utenis 
Diagnosis The classical signs of a disturbed ectopic pregnanev 
are amenorrheea, pam m one or other iliac fossa, and vaginal 
bleedmg, and occurring in that order As prev louslj pointed out, 
none of these signs is constant, but pam is the most frequent of 
all and is rarely absent There may, too, be a history of recent 
famtmg attacks Ev en when the history is not tyfucal suspicion 
will usually be aroused if a complete history is obtained and care 
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full} scnitinised Nejtlicr li there need for the practitioner to be 
abtolntelj sure of the diagnosis , it is siijncient for him that there 
IS suiptaon of ectopic gestation, and it is then his duty to have 
tlie pntient removed at once to an institution where a thorough 
investigation can he carried out 
Usually there is a fairly typical history of early pregnancy, of at 
least one missed period, of breast signs (p 20), and possiblj of 
morning sickness It will often be found, hoi\e\er on careful 
enquirj that the pregnancy was not quite normal, and that there 
was occasional rather mdefinite cramp bke pam and discomfort 
in one or other side This is probably due to the abnonnal tubal 
distension and vascularity It is liable to occur a considerable 
time before the tubal pregnancy is in any waj disturbed and maj 
e\ en, m fortunate cases, lead to a diagnosis at that early period 
A c'lreful and gentle bimanual examination will reseal slight 
softemng of the cervix, some enlargement and softening of the 
uterus, and at the side of the uterus a tense, tender and pulsatile 
swelling The importance of tenderness has been referred to 
abo^e The enlargement of the tube ma>, however be so slight 
that even expert palpation may fail to discover it because 
disturbance of tlie gestation may occur at an extremely earl} 
stage, before tlie tube is palpably enlarged Nixon dnvvs special 
attention to pulsition in the fornix of the a/Tected side “ The tip 
of the indev finger should rest gently in the region of the attach 
ment of the vagina to the cervix It is there that pulsation is 
best felt Only light pressure should be applied for if it is too firm 
the pulsation will he obliterated” R L Dodds stresses the 
diagnostic importance of pam on moving the cervix 
If a pelvac hematocele lias formed there may be a visible abdo 
mmal swelling, but much more often such a svv elling is absent On 
vaginal examination the haimatoccle has an indcfimte outline, is 
immobile, is tender, and there may be the crepitant sensation 
previously (p 182) referred to Jluch help may be obtained from 
careful investigation of shreils of anv matemj discliarged from the 
ideriis, all of which should be preserved for examination In ectopic 
pregnancy a decidua is formed in the uterus and this is expelled 
cither m slireds or as a complete cost There are, of course, no 
chorionic vilh, and their absence will be easily revealed by the 
microscope If chorionic vilh arc present there is an intra* 
uterine pregnancy In carrying out this examination there is no 
neetl to make pnrafRn sections It is sufTicimt to tease a little of 



1« IljEMOERHiOE I\ EJELi PEEG\ 4'\C} 


the fresh material m saline and examine immethatel} Tvith a low 
power objectne without staining when the long slender thread 
like brandling i lUi are easilj seen ^luch assistance will usuallj 
be gi\en b\ the Zondek Asddieun or Friedman reactions which 
become positive in tliree to fise da%s after the first missed 
period 

Exploratorj puncture of the pouch of Douglas has in recent 
^ ears been a good deal practised for diagnostic purposes A large 
needle w ith sjTinge attached is pushed through the posterior fomix 
into the swelling in the pouch of Douglas If blood or a bloodj 
fimd IS wilhdra^vn it is regarded as confirmation of the presence 
of a pehic hamatocele Such a procedure is not however free 
from danger as it maj introduce infection or a large v cm maj be 
punctured Even though blood or a bloody fluid is obtained 
it maj be misleading A case has been observed in which the 
blood came from a sactosalpinx that liad become twisted witli 
resulting iucmorrliage into it and another m wlucli the needle 
apparently entered a hemorrhagic Graafan follicle the enlarn 
and cjstic ovarj containing it Ijing low in the pouch of Doug 
Puncture wliile occasionally a useful procedure should only b 
carried out m the surroundings of a hospital or clinic vutli all 
aseptic precautions and with preparations completed for imme 
d ate laparotomy 

Differential Diagnosis Ulern e Abortion The crami>-hke pain 
in one or other ihac fossa is absent The v agmal bleeding is apt 
to be more profuse and less protracted ^ on rraff and Brown 
point out that while the blood in utenne abortion is red and 
remains so in ectopic pregnanev the discharge gradually assumes 
a dirtv brown colour The brown discharge is they consider 
almost pathognomonic On vaginal e:kamination Hegars sign 
maj be present but it will be recalled that this is only positiv e 
between the 6th and 20th weeks There is no swelling at the side 
of the uterus and perhaps most imfKirtant of all tenderness is 
absent in the \ agmal vault and along the course of the tubes 
Examination of decidual shreds for chonomc tjUj will furnish 
conclusiv e evndence If present thev are of course evndence of 
intra utenne pregnancy 

Metropathia Hamorthagica In this condition there may be 
continuous bleeding preceded by a penod of amenorrhosa The 
f^inilateral cystic ovary may simulate an enlarged tube There 

however no history of pam (which is rarely absent in ectopic 
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pregnancy), and the swelluigat the side o/ tlie uterus is not tender 
Curettage of the uterus wiU meal the characteristic Swiss cheese 
p ittem of endometrium 

Jtelrmerled Crowd TJlmis This may lead to retention of urine 
and so maj a pelvic hasmatocele The fundus in the pouch of 
Douglas may be mistaken for a pelvic hiematocele, but the latter 
has a less definite outline The uterine fundus is not tender, while 
a pelvic h-cmalocele maj be, and rectal examination may reieal 
the relation of the utero sacral ligaments to the s>\ening In 
retroverted gra\ id uterus the position and direction of the cer\ ix 
are usually lerj characteristic (p 203 ) In pelvic ha?matocele 
the cervix is pushed forwards against the pubes, but points down 
wards The dull note given on percussion of a distended bladder 
IS very dillcrent from the subtympnnitio resonance of the supra 
pubic swelling of peine h«ematocelc if there is bi»> doubt the 
passage of a catheter will solve it 

IppendiciUs Differential diagnosis is here of little importance 
as unmcdiate operation is best in both In appendicitis the 
absence of anj history of early pregnancy, the higher situation of 
pain which begins at the umbilicus or in the epigastrium and onI> 
later settles down in the neighbourhood of AIcBurne) s point the 
abseiite of vaginal bleeding the normal size of tlie uterus etc nil 
should help It is well knovm tluit pulse and temperature ma> be 
normal throughout m appendicitis If there is doubt a mid hue 
incision should be made ns it allows complete exploration of the 
pelvis 

Pyosalpinx, xi'ilh or lalkout I [fusion in the Pouch of Douglas 
There is usually a Instorj of infection There may be vaginal 
bleeding m acute salpingitis, but tliere is tisuall) no histor> of 
earh pregnanej The temperature is important In pjosalpmx 
it tends to be high— over 100” — and is raised from the start of tiic 
illness In uninfected ectopic pregnancy it maj be normal or ma\ 
beslightlj raised after the third da} In inJlammator) disease the 
uterus is more fixed, while leucocytosis is usually definite but is 
absent m ectopic, unless there is infection Exploratory puncture 
of the swelling m the pouch of Dougins mnj be carried out and 
the Zondek Aschheim test maj give important information 

In cases with severe diffuse internal hajmortliagc differentia! 
diagnosis is of little importance, ami precious time should not lie 
wasted on it, but cxplorntorv laparotom} carried out as soon ns 
preparations can be made ^\hcn n woman of child bearing age 
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IS suddenlj taken ill with all the classical signs of internal haMnor 
rhage — abdominal pain air hunger, fainting rapid weak pulse 
pallor cold extremities etc — the medical attendant s first thought 
should alwaj s be ‘ ruptured ectopic True, the windition maj be 
due to some other rarer cause of intra peritoneal hemorrhage, such 
as rupture of the spleen of a distended vein on the surface of a 
large fibre mjoma, of a varicose vem in the pampmifonn plexus 
or of a ^er\ \a«cular Graafian follicle or to bleeding into an 
osanan c\st with twisted pedicle , wiule similar s\Tnptoms maj 
be caused bj perforating peritonitis from a ruptured gastnc or 
duodenal ulcer or appendix, or e\en on occasion from the twisting 
of the pedicle of an ovarian c\st \11 are urgent, all require 
immediate laparotomj , and the patient should be put without 
loss of time or useless and often fruitless attempts at differential 
diagnosis into surroundings where this can be earned out 

Il'Si/e osaiftng operation the patient roust be kept absolutelj 
at rest with an ice bag on the abdomen and if much collapsed the 
foot of the bed maj raised If restless morphia gr ) mas be 
gisen hs7>odennicallv, but no stimulants no transfusion and no 
enema should be gisen, as an) of these ma) start fresh bleeding 

In all urgent cases lajiarotomv should be performed as soon as 
possible through a mid Ime mcision Intrasenous saline or a 
blood transfusion should be given by an assistant as soon as the 
bleeding pomts have been secured or auto-transfusion first 
advocated b) Thiesml914 maj beeroplojed The blood eras 
much as possible of it, is coUected with the help of an aspirator or 
otherwise citrated (oO c c of a 2l per cent solution of sodium 
citrate are enough for one pint of blood) filtered through gauze 
and then returned to the patient through an arm %em Of 
course if the blood is infected or conUmmated it cannot be used 
and the more recentlj it has been extravosated the better Tliat 
e\ en the worst cases are nei er quite hopeless is well illustrated bi 
a case recorded b) Kaiser The woman was admitted pulseless 
He drew on sterile gloves and opened the abdomen at once, an 
assistant at the same time giving intravenous sahne ‘Meantime 
the patient s breathing and heart beats ceased and in spite of 
artificial r«piration she seemed ciraicallj dead An intrs-cardiac 
injection of adrenalin was gisen and complete recoven took 
place 

If the h-emorrhage is slight and not progressmg operation is 
less urgent, but is nearlj always oentualh adiisahle It guards 
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against the possibility of recurrence of hsmorrhage, and of 
occurrence of infection of a pelvic lucmatocele, while the patient 
IS usually ensured a more rapid convalescence There is no 
doubt, however, that good results can be obtained bj expectant 
treatment in selected eases The expectant method can be 
adopted mth more equammily if the Zondek Aschlieim reaction 
IS negative, as this show^ a dead ovum If the test is positis e 
and continues so, operation should be undertaken without dela^ 


REFERENCES 

UoRTiNi Mtd Reaetc {Abst ) 1029 32 OSO 

CcLLEN T S Contnb to Medieid and Biolo^icitl Rtseareh {Otter 1 olume) 
New\otk 1010,1,420 

Dobds, Jl, L. Pree J?oy 5or. Led , London, 1910-W> 33, 783, 

IJOCGAI D flrU Med Jour 102" M 1071 

JoHssTOS-i:, H J Rut Mtd Jour, 102*. n 10“7 

Kawfu Kcrt 1/rdriri AhniA JOr* 28 it 105H 

MtsRAi , Llitk if Proe Roif Sue IW London I03S 25, 18*5 

Nixos, C. V, Dril Med Jour . 1037 ti S79 

ScitrrFFV, L C Morgan I U and Smt'os C 'I 4»i Jour OM and 
Gi/n , 1033 24. 103 

TiiiBit.L. rpj f Gundk 1014 38,1101 

VovOiurr.lv andOsoHN P T Jour Am Med l*$oe 1037, 103 0"J 


CHAPTER \.I\ 


H/ExMORRHAGE IN EARLY PREGNANCY 
H>datidifonn Mole 

The bleeding m this case usualh occurs about the end of the 
thirdmonth Itnias howeser neser be a prominent feature and 
ina\ e^ en be altogether absent 

^ aginal bleeding is usually the first sign that the pregnancy i> 
abnormal It sets in carh and raaj be at first nothing more than 
a bloodstained waters d scharge The waters part of the 
discharge is derived from rupture of some of the distended thin 
walled sesicles — each one realK a dropsical chorjomc siUus — and 
the blood from separation of the sesicles from the wall of the 
uterus Not infrequenth the bleedmg max bexerx severe when 
it mav escape estemallv rendering tbe patient exsanguine m a 
few minutes or it niav be entireh concealed causing great and 
sudden enlargement of the uterus wluch then becomes hard and 
tender These excessive h'emorrhages are due to penetration of 
the maternal sinuses in the wall of the uterus bv tbe chorionic 
epithelium which is present m great excess and vex} activ e and 
seems to have preserved that power of mvading the wall of the 
uterus and especiallv the malernal vessels which is one of its 
outstandmg characteristics in tbe earlv phases of the develop 
meat of the placenta (the implantation sj'ncvtium) 

Sometimes bleeding is entirciv absent and excessive vomiting 
(hjpereraesis) is the sjmptom that brings the patient for advice 
This vomiting mav be extremelv severe and uncontroUable 

Pre eclamptic toxxniia is more frequent than in normal 
pregnanej and albiimmuria mav be as much as 10 parts per 
1 OOO but there mav on the other Itand be no evidence of 
toxiemia throughout the whole course of the disease If 
albummuria is present there is often irdema of the lower 
extremities and elsewhere and the blood pressure is raised 
Even ecfarapsia max supervene and according to Essea Mdlter 
eighteen cases of it have been reported Hitschmann observed 
one at the olh month 

On examination the uterus maj be larger than it should be for 
the period of pregnane} so that at tl e end of the third month 
it raa} reach to the umbilicus or even occasional]} to the costal 
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margin Sometimes hone\er, the uterus is smaller tlian the 
duration of pregnancy would indicate Of thirtj seven cases in 
the London Hospital in which the duration of pregnancy and the 
size of the uterus were recorded, Brews found tint the uterus 
Mas unduly enlarged in twenlj four smaller than normal in 
eight, and the correct size in five Not infrequently a \ er> rapid 
or ei en sudden enlargement takes place from concealed h-emor 
rhage, and this is then associated with pain and tenderness 
Because there is no liquor amnii and the mole fills the uterus, the 
uterus lias a characteristic doughy consistence, and unless there 
is a fcetiis present as well as the mole as maj happen m a twin 
pregnancj when one ovum is normal no fcetal parts can be felt 
nor ballottement elicited, and foetal heart sounds are absent, but 
there ma^ be a utenne souffle A brown discharge similar to that 
found m a missed abortion, is sometimes found It is due to 
the passage of old blood clot, and it nn> be the onlj discharge 
present 

On saginal examination the absence of fostal parts and of 
ballottement is confirmed and a unilateral or bilateral cystic 
tumour mty he felt behind the uterus in the pouch of Douglas 
T1 ese ore the bilateral lutcm cysts of the ovary which are so often 
associated with hydatidiform mole and chorion epithelioma 
Ihey are probably always present but maj not be large enough 
to be felt per tagiiiam Each ovary may contain as many as fortj 
or more cjsls, the cysts being thin Tialled, lined bj a fen luteal 
cells, and containing straw coloured fluid They are probably 
due to stimulation of the Craaflan follicles bj the anterior 
pitiiitnrj like substance which is present in great excess in the 
urme, so that they undergo partial development and luteinisation 
Each ovarv may be as large as a cricket ball, but unless chorion 
epitlielioma develops they ahvajs undergo involution rapidly 
after the mole is expelled 

Diagnosis The condition should be suspected if the uterus 
is much larger than it should be about the end of the third or 
beginning of the fourtii month It should not be forgotten that 
signs of toxicmia and even vaginal discharge of anj kind may he 
eiitirclj absent On the other hand the occurrence of pn 
eclamptic toxtemia at such an early period of pregnancy should 
arouse suspicion A careful investigation of the menstrual 
history should be made to ensure that the patient has not 
mistaken the duration of pregnant j The occasional occurrence 
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of hjperemesis is to be kept in mind The doughj consistence 
of the uterus the absence of foetal parts, possiblj the presence of 
a tumour m the pouch of Douglas usually leave little doubt about 
the diagnosis If there is a bloodstained water} discharge it 
should all be kept and carefully inspected for vesicles which 
make the diagnosis certain but are seldom found An X ra} 
examination fails to show a fcetus unless, of course, there is a 
normal twin 

Although the diagnosis of hydatidiform mole cannot be made 
on the biological assay of gonodatropic hormone m the urine 
this assay can be a useful aid to diagnosis The maximum 
excretion of gonadotropic hormone m normal pregnancy occurs 
at about the 10th week and the excretion is considerably higher 
than normal in patients with liypercmcsis gras ularum Although 
it is probable that in some cases of hydatidiform mole a higher 
excretion of gonadotropic hormone occurs than in anv other 
condition except chorton epithelioma there is a wide range of 
excretion values m which no distinction is possible 

^^lde diaergences of laboratory technique make a comparison 
of actual values obtained by different workers impossible If the 
immature rabbit technique {p 2o) is used the peak period of 
normal pregnancy giaes positne results with as little as 0 Oa cc 
urine injected In hyperemesis this amount falls to 0 04-0-02 c c , 
and cases of hydatidiform mole gi\c positive reactions with 
0 03 c c -0 006 c c If the immature mouse is used as test animal, 
SIX doses of 0 Oj c c of a dilution of urine should give a positive 
result for the presence of hydatidiform mole to be suspectetl 
Zondek (1937) considers that a positive test must also be obtained 
from the cerebro spinal fluid 

Differetiltal Diagnosis Besides corneous mole there are two 
conditions that may be mistaken for hydatidiform mole namely 
hydramnios in uniovular twins and retroverted gravid uterus 
with a distended bladder Either of these may cause undue 
enlargement of the abdomen in early pregnancy , but a careful 
consideration of the clmical features and use of the various 
diagnostic means at our disposal should rule them out 

Prognosis The mortality is stated by Ilitschmann to be about 
10 per cent The chief dangers are luemorrhage sepsis and later, 
chorion epithelioma Because of the tendency of the vesicular 
mole to eat deeply into the utoine wall and invade the maternal 
blood sinuses there is alwavs a risk of serious bleeding either 
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spontaneous or tJuring artificial evacuation of the mole Occa 
sionallj, while still tn situ the mole ma> develop malignant 
changes perforate the uterus and thus lead to fatal mtra 
peritoneal hamorrhage or even metastasis chiefly to the lungs 
The remote risk is chorion epithelioma which niaj develop vvhile 
the mole js still tn sdM soon after evacuation or even after some 
years In Findley s series of 290 cases 12'1 developed chorion 
epithelioma Probably however the teal risk is much less than 
this as the benign cases are not often reported Brews reports 
that of 72 cases of hydatidifonn mole occurring m the London 
Hospital Since 1912 six developed chonon epithelioma (8 3 per 
cent ) Essen Moller reports tliat in his senes of 60 cases eight 
(16 per cent) became malignant and that m the iionien over 
forty five the risk of chonon epithelioma was more than double 
that in j oungcr women He therefore advnscs tliat liydatidiform 
mole in women over forty five should he treated bj hj sterectomy 
Ilitschmann states that out of 410 cases of mole chonon epithe 
homa developed in Uenty one {6 per cent ) The same author 
states that of 100 chonon epitheliomas the antecedent condition 
was hydatidiform mole in forty eight an abortion m tiventj six 
a full time pregnancy m tnent> five and u tubal pregnancy in 
two In a few reported cases there have been repeated molar 
pregnancies hut it is usual for the succeeding pregnancies to be 
normal Hack and Catherwood report the case of a vsoman who 
had ten in succession the tenth ending m chonon epithchoma 
Tliough the woman was married twice, she never had a normal 
pregnancy, eight moles occurring in her first and two in her 
second marriage which supports the view usually held that the 
cause lies in the unfertilized ovum 

Treatment Manj moles (according to Essen Afollcr about 
SO per cent ) end m spontaneous evacuation but if this does not 
take place the pregnancj should be terminated as soon as the 
condition is diagnosed There are various methods of doing 
this 

Manual Evacuation of the Vieras from heio-o Unless m excep 
tional cases and for special reasons, this is the method of choice 

5pmaf Pteparationa aetesiar^ Iljpodermic injections of 
pituitary extract and ergot 

Douche apparatus with double chamiel mtra uterine nozzle 

A large suppl> of boiling water for preparation of mtra uterine 
douches 
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About IS jards of sfenle gauze for packing the uterus, if 
necessarj 

Desides the usual instruments for sagmal operation, such as 
a weighted speculum, volsella, nng forceps, etc , nu ovum forceps 
should be a\ailab!e 

Preparations for saline infusion If there is time, a blood donor 
should be pro^ ided and the patient tj^ped befpre the operation 
is begun All other preparations should be made for blood 
transfusion, especiallj if much blood has been Io«t before the start 
of the operation 

The OperaUon If the cen iv and internal os are closed one or 
more laminaria tents should be inserted in the ten ix for about 
tt\ else hours This should be done with full antiseptic precautions 
and w ithout using an anaesthetic Not onl\ does the tent dilate the 
cer^ i\ but it helps to induce uterine contractions After twelve 
hours or so a general anaesthetic is given, and the patient put in 
the Iithotonn position The \ul\ft is sliaved, if this has not been 
prev lousU done, washed with soap and water, and then with 1 in 
1 000 perchloride of mercurx , a catheter passed, the tents removed 
and a ^8glnal douche given of 1 in 1,000 perchloride of mercurv 
The cervix will now usually be found to admit two fingers which is 
all that is necessarj to allow the mole to be removed If it is not 
sufficient!} dilated, this maj be done bj graduated metal dilators, 
and IS usuallj an easj matter, as the cervix has been rendered 
soft and dilatable b> the tent It is necessarv to get the half 
hand mto the ^Tigma, and this should therefore be ironed out as 
presnousis desenbed (p i"?) The half hand, well lubncated, 
IS introduced into the vagina and one or two fingers into the 
cavity of the uterus The mole is then graduallv separated 
starting below in the region of the internal os and at the same 
time the fundus is pushed down and squeezed bj d Iiand extemallj , 
usuallj that of the operator, a stenle towel being placed over the 
fundus After some portion has been separated it should be 
withdrawn by the ovum forceps and the process repeated 
Attempts should be made to squeeze out as much as possible bj 
pressure from abo>e Retraction and contraction can also be 
aided bj frequent hot mlri ut^ine douches at 118° F Ergot 
preferablj m the form of ergometrine, and pituitarj extract 
should be injected at an early stage of the operation It is 
remarkable how with this method the uterus lessens m size so 
that every part of its inner wall, including th® fundus, comes 
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wilhm reacli of the finger Whwi the utmis is almost empty 
the finger should seek round its entire ■wall, separatmg any 
remaining pieces of mole, blood clot, etc "Uhen evtry piece 
has been removed a final hot douche should be given and the 
vagina firmly packed -with gauze which should be left in for 
about tweU e hours (os emight) It is then remov ed and a hot 
vaginal douche gnen It is important to remove everj particle 
of mole, for if any be left behind adherent to the wall of the 
uterus, it probablj increases the risk of chorion epithelioma 

ho curette should be used It is unnecessary and dangerous, 
for the wall of the uterus is extremely thm and easily 
perforated 

Risks of the Operation (1) Ilamorrhage This is the chief 
immediate risk, and the hjemorrhnge maj be very severe and 
alarming Much blood has often been lost before the start of the 
operation, and this increases the danger It is a good rule to 
evacuate the mole as far as possible by squeezing above, rather 
than by gouging it out from below Often however it will be 
found impossible to expel much by squeezing until the lower pole 
of the ovum has been broken up by the finger below The uterus 
should be induced to contract by the use of pituitarj extract, 
ergot, and copious hot douches If bleeding still continues after 
tJie mole is eiaeuated, tite uterus and vagina should be firm}} 
packed With sterile gauze and a tight binder and T bandage 
applied The t alue of blood transfusion has been already referred 
to, and it should always be earned out if there has been much 
blood loss 

(2) If a curette is used there is great danger of perforatvig the 
uterw There is, however, no need to use the curette, even at the 
end of the operation, to ensure that the mole is all remov ed, as 
this IS much better done b> the finger alone At this stage, how 
ever, the use of the curette is safer, as the uterus has retracted, and 
its wall has therefore become again coropamtively thick. Should 
perforation occur, the best treatment is usuallj laparotomy 
folfowedbj removaloftheuterus Orcumstances, however, nugfit 
exist m which such drastic treatment would be inadvisable 
For example, the patient might be too much collapsed to stand 
it, or she maj be a young woman with no Iiv mg child, in which 
case it may be important to save the uterus In such a case it 
maj be best to pack the uterus vnth sterile gauze, which is 
remov ed at the end of twentj four hours 

BlOVSk t A^TITiTil CiU. 1 
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(3) Sepsis This is favoured bj Uic loss of blood The risk is 
reduced to a minimum bj the exercise of strict surgical cleanliness 
at e\ erj stage of the operation and bj blood transfusion 

Other Methods of Treatment TOiiIc e\ acuation from below is 
to be advised as a routine m exceptional cases other methods 
may be preferred These are abdominal hjsterotomj and 
hj sterectomj 

Abdominal Hysterotomy The uterus is opened ns in Oesarean 
section and the mole evacuated The greatest care must be 
taken to i rotect the nbdommal v^ound and contents from contact 
with the vesicles The former should therefore be covered with 
rubber sheeting and the latter bj careful gauze packing 
Iveedless to saj the large cjstic ovaries should not be removed 
Provided the contents of the uterus are not infected this method 
has much to recommend it Ilmmorrhoge is reduced to a 
minimum especiallj if pituitarj extract is injected into the 
muscle of the uterus before opening jt and the mole can be 
removed most cleanlj from the wall of the uterus, therebj 
diminishing the risk of chorion epithelioma 

Abdominal Eysterectomy This is ^>od treatment >f the patient 
IS approaching the menopause and has alreadj the desired 
number of cluldren Risk of chorion epitliclioma is thereb) 
almost entirely eliminated Essen Moller advises that hj'sterec 
tomj should alwajs be performed after the age of fortj five as the 
risk of chorion epithehoma is then more than tw icc that in j ounger 
patients Total hj sterectomj is preferable to subtotal as it 
avoids all danger of soiling the peritoneum with vesicles and it is 
adv isahle for the same reason to close the external os bj sutures 
belorehand 

Disadvantages of the Abdominal Methods Apart from the 
fact that these are operations that call for special experience of 
abtlominal surgerj tliere is probaWj n greater risk of septic 
peritonitis following tliem than there is m most other operations 
on tlie uterus The risk is greater if the patient has been bleeding 
for some time as the riot collecting in the lower part of tJie 
uterus and cervical canal forms a favourable culture medium 
Reither is the uterus proUded from infedion by an nmnion aid 
t orvial choriomc membrane as it is in an ordinary pregnancy 
The risk in abdominal hj sterotomj is therefore comparable to that 
in Cfesareati section when the membranes liav e been ruptured for 

considerable time 
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Afler Care It is of the greatest importance to look out for the 
earliest evidence of the development of chorion epithelioma, 
especially in the months following evacuation of the mole In 
this connection the Zondek Aschheim reaction is most valuable, 
and should be used as a routine It always becomes negative in 
normal pregnanev vvitbm JG hours after delivery (Crew) but m 
hydatidiform mole it may rennm positive for two or three weeks 
or cv cn occ^slonallv for three to six months Zondek is of opinion 
that a positiv c test six w ceks after expulsion of a mole is in favour 
of chorion epithelioma and the probability is much greater if 
the concentration of hormone is increasing The test usually 
however becomes negative in a fortnight and should llten remain 
nrgatiie If it again becomes jiositive we should suspect either 
another pregnancy or a chonon epithelioma In the latter case 
there is usually v agmal bleeding but not necessarily so at least m 
the early stages If reactions II and HI (p 2 j) arc positive with 
01 1 c of early morning unne chonon epithelioma should be sus 
pected and the greater the dilution with which reactions II and 
III can be obtained the greater is the probability that this sus 
picion IS correct It is adv isablc to carry out the test at inters als 
which with the lapse of time may groduallv increase for at least 
two years The patient should of course he told to report at once if 
there is any mtermenstrual bleeding Diagnostic curettage should 
then be carried out together with dilution tests of the urine E\ en 
should microscopic examination of the curettings show no cv idence 
of clionon epithelioma rlcfinitely positive dilution tests of the 
urine winch should be twice repeated are m themselves sulTicient 
to justify pnnhvsterectomy for the chonon epithelioma may be 
deeply seated in the muscular wall of the uterus w ithout encroach 
mg on the mucous membrane an occurrence that is explamed by 
the tendency of the chorionic epithelium of a hydatidiform mole 
or chonon epithelioma to nuodc capillaries and veins and not 
always to spread by direct continuity 

Mucous and Fibroid Polypi 

A nitifOiw polypus of the cervix causes only slight more or less 
continuous bleciling — more a blood stametl discharge than actual 
hremorrhage As catarrh ( erosion ) of the cervix is always 
present at the same time there xs also a muco purulent vaginal 
discharge Diagnosis is easily made by feeling the polypus with 
the finger or viewing it through a speculum It may be seen ns a 
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small pmk rounded or flattened bodj usually stalked and not 
larger than a clierrj protruding from tlje external os It should 
be snipped off ^vith scissors 

A fibroid polypus is rare in pregnancy as fibroid tumours are 
usually associated with sterility It may grow from the lower 
part of the wall of the uterus or from the inner w all of the cervix 
It IS usually pedunculated is larger and firmer than the mucous 
polyTius and may be tiie source of \ ety severe bleeding This 
takes place from the wall of the poly'pus itself which is liable to 
become ulcerated by friction a large vessel sometimes being thus 



IiG ”8 \af cose veins of the cerv v m pwgnanej Moderntely 
severe ante partum hzmoTrhage occui^ in th s case 

laid open It should be removed immediately All that is 
usually necessary is to snip through the pedicle with sc ssors or 
to seize the polypus with a volsclla and twist it off 

Cervicitis with Cervical Erosion 
The bleeding is in this case slight — no more than a red staining 
xif til? rauco purulent discharge tliat always occurs in 

cervicitis On exposing the cervix with a speculum the charac 
tenstic bright red appearance of an erosion is seen around the 
external os On rubbing the part with a cotton wool swab it 
V " -rlitly and on testmg it with a probe or sound it is 
in Ciesareaii sect, tough and not friable This absence of any 

/V considerable tiri rubbing finnly and of friability is usually 
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enough to distinguish cervicitis from cancer of the cemx No 
treatment is necessary for the harmorrhage, but onlv for the 
cervicitis (p 567) 


Varicose Veins of the Cervix 

Bleeding from this cause in pregnane} is S'crj rare 11 e ha^ e 
seen one ease in which the bleeding was fairlj se%ere so that 
pHcenta pr-c\m was suspected On routine examination bj the 
speculum a diagnosis was easilj made (Fig 28) 

Cancer of the Cervix 

This IS a rare cause of hemorrhage m early pregnanej It is 
full) dealt with elsewhere (p 510) 
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CHAPTER X\ 

UNSUCCESSFUL PREGNANCY 

In this Cl apter we shall discuss those cases in which women, 
in spite of the fact that thej become pregnant repeatedlj, never 
succeed m hearing a hxing and snahle child The discussion 
w ill include cases of habitual abortion, miscarriage, and spontane 
ous interruption of pregnancj before the period of \ labihtj , i c , 
the end of the 35th or 36fh week of prcgnanc>, and all cases of 
intrauterine death of the foetus before the onset of labour A 
simple and satisfactor\ classification of the causes is not possible 
in the present state of our knowledge, and the follow ing is merely 
adopted for want of a better 

(1) Abaonsahties in the Genital Oigans of (he Mother 
Kenne Fibromi/cmata Tlic liabilitj to abortion varies with 
the position of the fibroid If it is submucous the tendencN to 
abortion is \ er\ great, less but still considerable if it is interstitial 
or intramural u hde if it is subpcritonea) tlie course of pregnancj 
maN be but little interfered with, apart from such accidents as 
red d^neration It should be remembered that exen xerj 
small interstitial fibroids max cause repeated abortion During 
pregnancj thej enlarge rapidli, but thex inxolutejustssrapidij m 
the puerperium, and so max be e\ceedingl\ difficult to feel on 
bimanual examination and max be missed altogether unless the 
greatest care is e\eroised and possibh exanunation under 
aniesthesia carried out If thej are found mxomectomx should 
be earned out and pr^fnancx axoided for a xear afterxrards 
BacJcTcard Displacement of the Uterus This maj be a cause 
of repeated abortion though we know that in many cases in which 
pregnancj occurs in a patient xnlh retroxersion the uterus rises 
up into its normal antexerted position as pregnaucx proceeds 
If, bosses er, no other cause for repeated abortion can be discovered 
except a retrox erted uterus this should be cured bj one of the 
ventrisuspension operations in winch the round ligaments are 
shortened 

Infantile Lterus (Uterus fieiahs) The patient with on infantile 
uterus IS usuallx sterile, and if pregnancx occurs, abortion is 
xerj apt to take place Tlie historx is said to be rather tjpical 
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In the first pregnancy abortion occurs about the I5th ^\eek, m 
the second somewljnt later, and so on until finallj a living child 
tnaj be born at tenn Diagnosis usually rests largeh on supposi 
tion and is am\ ed at only after exclusion of otlier know n causes of 
abortion The administration of large doses of ccstrogenic hormone 
during the mtenals between pregnancies may cause the necessary 
degree of uterine hyperplasia and enable a pregnancy to continue 
till terra 

DokWc Uterus This is a rirc cause of repeated abortion N F 
^filler m a senes of G7 exses including one of his own and GO 
collected from the literature, found that 19 or 28 3 per cent , 
terminated spontsncously before the period of \ labibty Dngnosis 
in these cases may be easy or ddficult There is often a double 
vagina which itself draws attention to the condition If the 
\agina is single, bimanual examination may reveal the sulcus 
betueen the two horns of the utems If the sulcus is shallow and 
especially if there is only onecervLX, dngnosis by tins inethocl may 
be dilTicult and then the injection of 10 c c of hpiodol followed by 
\ ray exnmiintion may be of great assistance Treatment 
depends on the extent of the deformity, of whicli there may be 
many degrees v ary ing from the cases m winch there is a double 
vagina with two uterine horns divided above the level of the 
internal os, to the septate uterus which is normal extcrimllv with 
the exception of a dimple «t the fundus In the latter tlie uterus 
may be opened and the septum removed In the more severe 
degrees (uterus biconns)tlic repeated abortions arc probably due 
to the horns being underdeveloped and it is tlierefore doubtful 
whether removal of one horn is of much use Large doses of 
ccstrin between pregnancies may be useful in bringing alxnit 
fuller development 

Prolapse of the Uterus This rarely gives rise (o aliortion unless 
it IS of extreme degree (procidentia) Repair of the pelvic floor 
should be carried out by an operation of the FotJiergill type, but 
if possible, amputation of the cemx especially high amputation, 
should be avoided 

T^ceraled C< n ix A deeply split cervix, especially if the tear 
is bihtcral IS said to be a cause of repeated abortion It should 
be repaired by an operation of the Emmett tv^pe* vvliich results 
m the everted lips heing brought neatly together without any loss 
of substance 

Utgh ^ImjntMion of the Cenir TJryan tVilliams, enquiring 
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into the after histones of patients who had been operated on for 
genital prolapse found that of 49 pregnancies occurring in 37 
patients m whom the cer\iA. had been amputated as part of the 
operation 28(69percent ) ended m abortion The risk of abortion 
depends on the le^el at which the cersTx is amputated and 
it IS probable that amputation at a low lesel is accompanied 
ba little risk Rest in bed throughout pregnanes ma\ make 
abortion less liable to occur but besond that nothing can be 
done 

Chron c Endomftrilis This condition used to bulk verj labels 
m the Ttiologj of habitual abortion and it was customan to 
curette the uterus when its e\istcnce was suspected Histological 
proof of its presence was rarel} if e\er forthconung and the 
diagnosis like that of the infantile uterus was mostlj reached onh 
ba e\cluding other recogmsed causes of abortion Not infre- 
quenth the curettage was followed ba a full term pregnanca 
and therefore seemed to be justified Without admitting the 
eMstence of chronic endometritis as a pathological entih it maj 
be said that pronded other means of treatment fail there can be 
no harm in submitting the uterus to a thorough curettage 

Chnmc Pel ic Pentonifis Patients who suffer from this 
disease are usuallj sterile on account of the closure of both 
Fallopian tubes bj chronic salpingitis Occasionally however 
at least one tube is patent and through this an mtrautenne 
pregnano mav occur Earl\ abortion is then liable to follow 
especialh if the uterus is r etrov e rted and fixe H 

e ha' e recently seen such a case in which it seems reasonable to 
a>s ime that the abortion was due to the pehne peritomtis The 
patiei t had mitral stenosis and aborted about the end of the 
third month Sterilization was considered advisable and at 
laparotomy for this purpose old standing peine peritonitis was 
found the uterus being retroverted and adherent The right tube 
was patent and through this conception had apparently occurred 
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known that about 83 per cent of all macerated fcetuses are 
syphilitic The diagnosis sometimes presents great difficultj and is 
fully discussed m Chapter X\XIV , p 521 We would here empha 
size particularly the \alue of the information to be gained from 
examination of the products of conception — ^fmtus, placenta, and 
umbihcal cord and in the case of neonatal death, hj nucroscopic 
examination of the organs of the child, and this examination 
should in a diftlcult case, ne\er be neglected The possibility of 
congemUil syphilis in one or other parent should not be overlooked 
In such the Wassermann reaction is often, indeed usually, n^^tive 
In addition to examination of the parent for signs of congenital 
syphilis a careful investigation of the family history, including 
especially the reproductive history of any brothers or sisters may 
throw a flood of light on the true nature of the case ^Vhe^e there 
IS still doubt there can be no harm in canying out the “ therapeutic 
test, ' » e , submitting both parents to a course of atsemcal therapy 
and continuing this m the mother during any succeeding pregnancy. 
Malpas has reported success in SO out of 83 patients treated in 
this way 

Chronic NepkriUs A full discussion will be found cn p 3S7 
el seq Abortion usual!) preceded by intrauterine death of 
the feetus is a common occurr^cc though in the milder cases 
pregnancy often goes to term 

EssenUat IlypeHensxon Unlike chronic glomerular nephritis 
chronic hypertension is common in pregnancy and is a frequent 
cause of abortion or miscarriage The hypertension may be 
familial, or may be a legacy of a previous eclampsia or pre 
eclamptic loxsmm The diagnosis clinical course and treatment 
arediscussed in Chapter \XI p 3G2 It maj here be emphasized 
that the disease is often o\crlooked through neglect to estimate 
blood pressure and because it is not suHicientlj realised that 
slight rises of blooil pressure — over lSO/70 m pregiiancv are 
abnotnm! 

Dialelcs MelUlus This may be a cause of repeated abortion 
preceded bv death of the feetus though it is more usual for the 
feetus to die in the later months Ilemck and Tillman (1038) 
report four spontaneous abortions in a senes of sixty -eight 
pregnancies and in one of our cases there were four consecative 
abortions — at sue three and four months To prevent it, close 
supenision is requireil from the start of pregnancy (p 4t'>) 

The mtra uterine death inaj be due to ketosis m badlj controlled 
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patients but it maj also occur m patients in whom there is no 
ketosis as shown bj the absence of ketone bodies from the urine 
There is much reason tobeheaethat the cause is then h\'pertensisc 
tox-emn to which diabetic patients seem to be particuhrh liable 
Genenll% speaking the risk of foetal death increases os pregnanes 
achances and it is sen great after the SCth week For this 
reason we now in common with most obstetricians achise 
CTsarcan section at the end of the 36lh week The child it this 
time maj be as large as one at full time but it is said that thc% 
beha\ e like premature babies and need much care Our experience 
of them howeser Ins so far been faaourable Their hahihts to 
hj'poghcpcmia should be remembered (p 448) 

Ibnormnl CarboJiyihate ’Melohohsm PiJInian MjIIianis states 
that patients who Inae repeated unexplained ahortioiis or mis 
carnages often has e reduced carbohv drate tolerance as show n h\ 
a raised blood sugar tolerance cune and exaggeration of the 
dehjed fall characteristic of pregnanev, but without am sugar m 
the urine while on a normal diet In a group of normal pregnant 
women the highest average blood sugar during the test was ICO mg 
per cent and it had fallen to 100 mg at the end of two and a half 
hours In the abortion group the corresponding figures were 210 
ond 150 Treatment bj diet IS adv ised Instead of the customarj 
three large meals a da\ si\ small ones are taken The total carbo 
hvdrateiDtalcneed not be iindiiJs reduced the anioiiutgJTrn being 
loO 200 g a day, taken in rations of 30 g at approximatelv 
three hoiirl) intervals The series consisteil of nineteen pregnant 
women all of whom had had more than two miscarriages or 
premature still births and no live infants the average being 
3 2 miscarriages each After the above treatment eleven had 
hvang full term infants one had a premature infant, two aborted 
three had miscarriages and in two others the result was unknown 
at the time of writing one of these being still undelivered The 
percentage of successes was therefore 6 j 

Defects m the Germ Plasm Jt is well known to cmbrvologists 
that m mammals with large litters a v erv large percentage (from 
20 to 40 per cent ) of the fertilized ova nev er reach maturitv but 
die and are absorbed This mortality is believed to be due to 
defectiv e germ plasm rendering the vitality of the ov um so low 
that it is incapableofdevelopiDgbevonda certainstage or leading 
to the formation of pathological ova \ccording to Keibcl and 
^lall 80 out of everv 100 human pregnancies end ui tlie birth of 
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normal indi\ iduals 7 are aborted ns dcfiniteU and ob^ louslj 
pathological os a and about 1 produces a monster The remaining 
12 “ normal ’ tetuses and embrjos are bj no means all normal, 
for close examination often reveals m them especiallj m the 
\oungcr ones minor abnormalities which must be vieued as fore 
runiie s of real monsters Of oia aborted in the first month 'llall 
found onh one fiftli norma] l-rom the second month onh half 
were normal \erj feu abnormal ova are found in abortions 
after the second month and those that survive this period will 
probablj go to term and produce monsters Of 104 abortion oia 
stuibed bj Huntington 82 were found to be pathological The 
abnormaiitj mvj be m tlie enibrjo itself or m its membranes or 
in both In the membranes it often takes the form of hjdntidt 
form degeneration of the cjionon Keller and Adrian in 305 
abortions studied found this present in C 8 per cent It usually 
onlj affected some of the villi and though it might be visible to 
the naked eje it general)) re<{uired careful microscopic examma 
tion for Its detection 

Regarding the causes of these defects m the germ plasm that 
lead to earl) abortion or to developmental abnormalities little 
]S known, and less tint is of value m therapeutics It is believed 
that in certain fvnulies ova of low vitahtv are habituall) produced 
tint are mcapablc of development to term or even bejond tlie 
first weeks after fertilization except in the most favourable 
circumstances , and the same ma\ ^ true of tive production of 
pvtholagical cmbr)'OS though tliesc arc not usuall) repeated A 
careful rev lew should be in idc of the p iticnt s lieilth septic foci 
should be eradicated and vnv injurious habits corrected flierc is 
some reason to bchev e that incoiiip itibiht) betw een the m dc and 
female partner ma) lend to rc|>eited unsuccessful prc 4 ,nanc) 
even though both ovum anil spernv ore norma) 

llorinoiial Uejicienctes lleforc considering these let us trav erse 
the facts so far nv t)ie) are known coiictrmiig tlie iction and 
interaction of the hormones bcUcvevl to be com.crned m the 
maintenance of norm vl pregnanev 

Oanadoiroptc Jloniioue Jins i]Ji>e«rs in the urine almost 
imniedmlelj after imjilvntnlion of the ov um, its presence forming 
the ham of the Zondek Ascbheim and Inctlmm tests for preg 
nine) Its nmount rises rapid!) to n peak wliicli is reaclieil 
about the sixlitUi da) after the first da) of the last mensirud 
period, when a ver) large quantitv is being excreted Tlic actual 
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amount ^ aries constderablj and it is not unusual to find quantities 
being excreted et this tune such as ^eie fotmctly thought to be 
characteristic of hj datidiform mole or chorion epithelioma The 
excretion only remains at the peak for a few daj*s and then 
rapidly falls to a low lei el which is reached about the 100th to the 
320tb daj and which is maintained till term After debiery it 
disappears altogether in four or fire dajs It is belieied that the 
gonadotropic hormone is formed entirel} b> the placenta It has 
been shown that injection of it prolongs the life of the corpus 
luteumj and that as the corpus luteum gets older, larger and 
larger quantities are necessar> to mamtain it m an active state 
This maj be the purpose of the rapid increase which occurs m 
the first three months — to maintain the corpus luteum until the 
placenta takes over the formation of progestm 
Theoreticallj therefore deficiencj of gonadotropic hormone 
in early pregnancy might be responsible for abortion through 
failure to rnamtam the corpus luteum It may be surmised too 
that certam abnormahties of the chorion might be responsible 
for such deficiency but the nature of these has not been escer 
tamed The amounts of gonadotropic hormone excreted u 
normal pregnancj are shown m Table ^7 


Table 17 Vanaticns tn Urtnary Ercreiion of Gonadoimptc 
Uormone and Pregnondiid tn 8 C<ur$ of Aormol Pregnancy 
(Brou-ne Henry and Irtimng) Days are counted from the 
first Day of the last ilenstrual Pertod 


56- 84 
84 112 
112-140 
140-168 
168-196 
lQG-224 
224-252 
252 280 


700- 50 000 
10 000-200 000 
3 000- 28 000 
2 000 - 10 000 
1 000 - 10 000 
1000- 15 000 
3 000- 13 000 

1 000 24 000 

2 000 10 000 


5 11 
6- 20 
10- 28 
13- Sp 
22- 52 
40- T2 
43- 35 
53- 95 
60-10a 


The methods of biological assaj used in the quantitatn e deter 
mination of gonadotropic hoimone iniohe great possibilities of 
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error. Hence, foranyfigure to beKgardedassignificantly abnormal 
It must be compared with \alues worked out for normal controls 
in the same laboratorj, and must differ from them by a con 
stderable margin (Tajlor and Scadron) Furthermore, assajs 
made on successive days on the same patient may vary con- 
siderably so that a single estimation is insufTicicnt to determine 
the characteristic prolan content of any particular patient 

CEslrin In the first seven days ol the menstrual cycle this is 
absent from the urine By the sev enth day of the cycle it begins 
to appear, bemg secreted by the cells of the stratum granulosum 
of the developing follicle The amount reaches a peak (about 
COO I U ) at the time of ovulation and then rapidlj falls It 
graduallj rises again during the luteal phase and reaches a second 
peak of about the same height as at ovulation, a day or two before 
the onset of menstruation Durmg this second or luteal phase 
of the cycle the cestrm is secreted by the corpus luteum If 
pregnane) ensues its formation contmues, first by the corpus 
luteum and placenta, and after the corpus luteum degenerates 
towards the eud of the third month, by the placenta alone Quan 
titfttive estim'vtions of its excretion m the urine hs\ e been made by 
numerous workers, but it cannot be said that the results have been 
consistent This is parti) due to the fact that excretion even in 
the same patient, varies much from day to da) , and parti) to 
variations m technique that makecoropanson of results impossible. 
Generally speaking it may be said that there is a gradual increase 
durmg the first three months of pr^nancy, after n hich increase 
takes place much more rvpidl) , reaching a peak a few da) s before 
parturition, when about 25 inilligrBinmes of the crystalline 
hormones are being excreted dail) (I mg « 10,000 I U ) After 
deliver) the quantit) falls rapidl) to a very low level It will 
be seen that the cestrm curve m pregnane) is much the same as 
that of pregnandiol (iirfc tnfra) 

According to Cohen Maman and Watson 90 per cent of the 
cesttm in pregnane) is in a combined and ph)'5iologicalIy inert 
form till shortly before labour, when the amount of free and 
therefore active cestrm increases considcrabU This increase in 
free cestrm ma) account for the onset of labour One of tlie chief 
functions of oestrin in pregnancy is to bring about the necessary 
growth of the uterus and other generative organs It is con- 
ceivable therefore that a deficiency of mstrm might lead to 
habitual abortion, or that excess of ** free ” cestrm might so 
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sensitise the uterus as to mike it throw off its contents No work 
has ho^\e^e^ been done on these subjects 
Progestin Fraenkel and Cohn (loo I) demonstrated e\peri 
nicntilh in rabbits the importance of the corpus Juteum m the 
implantation of the oattm and the maintenance of prcgnanm 
In 1010 Bonin and Ancel showed tliat the corpus hiteum prepared 
the endometrium for embeddinR of the oMiin and thes thus 
pro% ided a morphological explanation of rmeiikel s results In 
192') AlJeii and Comer conf rnied these results and shmied that if 
both o%aries were remoaeil fourteen to eighteen Jioiirs after 
mating the endometrium did not undergo proper l>rcpanitor> 
proliferation and the o\um died in the blastoc\st stage soon 
after entering the uterme ca\il\ but tl at if corpub hitcum 
extract were injected the pregnane' proceeded to term There is 
nlst considenbJe though stiH rather inconcliisn c ciidenccthat 
corpi s li teum extract desensitizes the muscle of the uterus thus 
making it less Inhle to contract MolentK and cvprl its contents 
Progestin the hormone produced b\ the corpus luteum is esti 
n afed in terms of its excretion protluct in the urine tl e plmio 
Jogicalh inert sodium j regnandio! gluciiromd ife The amount 
of this in the urine is bc!ie\ed to correspond with the amount of 
progestin in the blood and formed in the corpus hit taim or placenta 
Pregnandiol is absent during the follicular phase of the menstrual 
cade but can be isolated from tl eurme twenf\ fourfoforlx eight 
hours after ondatJon and continues to be excreted dunng the 
remainder of the premenstrual jihase till about one to three dux's 
before the start of menstruation During this time its amount 
xanesbetweenfrom 1 to Cm g mtxventx fourliours If howexer 
preginncx occurs pregnandiol does not disappear from the urine 
but continues at about the same lex el or a little higher t e from 
4 to 10 mg in tw eiitx four hours until about tl o scTcnticth dax of 
pregnancx Trom this lex cl it then gradualh rises reaching its 
highest about the mnth month at wliicb time about 70 to 1 »0 mg 
are being excreted daiN It disapjiears from the urine in from 
tiientj four to sex entj two hours after dehrerv (Browne Ilrnr} 
and \enmng) Up to the Sexentieth dnj or thereabouts the 
progestin probablx comes from the corpus luteum After that 
time the placenta graduallx takes oxer as the corpus luteum 
degenerates It will be ex ident therefore that between the 
period when the corpus luteum gi'cs up and the placenta takes 
ox er there max be a gap during which the supplx of progestm is 
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jnsulfiocnt Tins period js sometimes knowm as the critical 
phase as abortion is then more apt to occur — a mc« that 
corresponds %seU wth clinical obser\otioiis In Table M is 
gii en the amount of pregnandiol obtiined from the urine in eight 
cases of normal pregnanc\ The \ ariations are \ erj w ule e^ en in 
normal nomen in the same woman m dilXercnt pregnancies and 
m the same woman from di\ to tla\ Grcit caution is therefore 
necessarj in the interpretation of results of prtgnandiol assaja* 
and one estimation alone is of little \al le It is usual!} assumed 
too that the constant presence of progestin is neccssar} to the 
maintenance of pregnane} but that this is not so is sliown bv 
several cases now rcportcil in which pregnandiol was absent 
from the unne for short periods and \ct the pregnanej continued 
Then there is the well known case of Jones and eil in winch the 
corpus luteum was remoa ed at the fift} sea enth da\ of pregnane} 
Pregnandiol was present m dimmisbing omoiints for three davs 
after operation and then was absent for ciglit doNs wlcn it 
reappeared npiwirentl} on the pi iccnta taking oaer its formation 
nml griitlunll) incrcnseil to the normal amount There were neier 
an} signs of nliortion and the pregnanci continued to term 

On these theoretical grounds the corpus luteum extract progestin 
and Its 8}nthetic equnalent progesterone lia\e been extensixcl} 
used m the treatment of habitual imd threatened abortion 
In the former condition 2 to j mg maj be injected intramusenlarlj 
cser} other da} till the end of the ICth week at which time the 
oaiim is firml} implanted and the treatment ma> therefore be 
safe!} discontinued Ilowcscr on account of its alleged action 
in dcsensitizu g the uterus man\ clinicians ads ise the continuance 
of the injections ireckh or twice wceklj till tl e end of the 04th 
week Ivaufinan advises the injection of 10 mg once wccklv in 
habitual abortion and a double dose m the week durin^ which a 
period w ould has c occurred if the patient had not become pregnant 
It IS adv isable meanwhile to keejv the patient in bed and as free as 
possible from worn and excitement ami marital reJ itions should 
of course be ax oulctl cntirclj 

ClcirU injections arc onl> neccssin and will onlv be of value 
if the amount of progestin alrealj available is liclow normal It 
is tlicrcforc advisable lint if at all possible estimations of 
pregnandiol should l>c cnmid out before treatment is begun 
otherwise a c stiv prej aration mav lie wasted 

As for results Falls Lackner and Krohn m 1930 reported the 
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treatment with progestin of 41 cases of threatened or habitual 
abortion with 34 successes Kane m the same jear reported 
40 cases treated by a combination of progesterone and thjToid 
extract with the birth of thirty six hsing children , four of the 
children had congenital malformations and he thinks jt possible 
that the use of progestin maj cartj on certain pregnancies that on 
account of congenital malformations in the embrjo would base 
otherwise ended m abortion I'lO other author however seems to 
have reported any specially lugh incidence of deformitj Elden 
(19S8) reported 8 cases of habitual abortion treated by progesterone 
m a total amount of from 10 to 44 1 U in the first six months 
There was only one failure which was attributed to an operative 
laceration of the cen ix Maegregor and Stewart (1939) reported 
its use in 22 patients none of whom had had fewer than two 
successne abortions and m whom prior to the progesterone 
treatment 65 pr^nancies had resulted m onh lo live births 
Of the 2** pregnancies during which progesterone was given 
14 resulted in a living child at term The> gi\ e exeeedingh large 
doses — 5 to 10 or e>en 20 mgin twice weeU\ and consider that 
there is almost an air of the miraculous about the results reported 
\arious observers on doses which arc almost infinitesimal m 
comparison with the amount of progesterone produced in normal 
pregnancy In all these 111 cases therefore the successes were 
about 82 per cent 

Thyroid Extract Good results ha^ e followed the use of thiToid 
extract though its mode of action is not understood. It is said that 
abortion is more likeU to occur in women whose basal metabohe 
rate is low One gram of the dried extract ma\ be gii en daiK 
throughout the whole of pregnancj either alone or with corpus 
luteum extract (progesterone) 

(6j Defects in the flale Parent 

Recent observations go to show that ahnomaabties in the 
spermatozoa may be not m&equenU> a cause of unsuccessful 
pregnancy According to Kenneth Walker and B I* Wiesner the 
morphology of the spermatozoa is more important than numbers 
or motihtj and abnormal forms eg variations m head length 
changes m the nucleus and the presence of immature forms niav 
lead to habitual abortion or even the birth of monstrous infants 
Several samples must be exammed before the spermatozoa can be 
pronounced abnormal From observations and esperunents on 
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lo«cr animals there is reison to believe that sexual excess or 
defects e phvsical condition of the male maj lead to an increased 
abortion rate 


(4) Idiopathic Group 

In this group no cause can be discovered for the repeated 
abortions or miscarriages It is usual to ascribe them to some 
hormonal or deficiency these vieus being generally 

based on experimental results jn rats or rabbits which are of 
doubtful applicabilitj to women The following are some of the 
methods of treatment that are adopted in these cases 

General Measures 1 he patient s habits should be enquired into 
and any gross errors in hygiene corrected (p 51) In addition 
certain precautions are necessary (a) It is advisable to stay m 
bed during the time when a period would have occurred if the 
patient bad not become pregnant and for three days before 
(6) Sea bathing and alt \ lolent exercises sliould be as otded such 
as bicycle riding tennis and swimming (c) Marital relations 
should be avovdc<l entirely and (rf) No drastic purgative such as 
castor oil should be taVen 

Vtiamtn C ans and Scott Bishop m 1922 found that rats that 
had been reared on a certain basic diet grew normally 0 %'ulated 
and conceded but could not reproduce because the embryos 
invariably died and were resorbed This was found to be due to 
Joss of a substance to which the name ntamin E was subsequently 
given, and whicii is present m abundance in wheat germ rice 
polishings and in green ^egelable^> especially lettuce spinach and 
water cress The mode of action of this \ itamin deficiency is still 
unknown but se>eral suggestions liave been made based on 
experimental and clinical observation Afnson suggests on the 
basis of experimental work that it is essential either for the 
maintenance of the normal physico chemical state of the nucleus 
or for some phase or phases of cellular metabolism in\ol\ed m the 
synthesis of the chromatin molecule and that it is particularly 
indispensable for those tissues in which cellular proliferation and 
dilTercnliation are unusually rapid Rowlands and Singer has e 
shown that extracts from the anterior pituitary of rats fed on a 
diet deficient m vitamin E contain subnormal amounts of follicle 
stimulating and lutcimsing liormone (prolan A end B) This 
suggests that \itaimn K deficiency acts through the pituitary 
gland Injection of prolan A and B however did not present 
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the fcetal resorption due to the deflaena Prolonged vitamin E 
deficiencj too causes hj^pothyroidism 

Considering the clear cut results of s ttanun E deficiencj in 
producing foetal resorption in rats it was met itihle that vitamin E 
preparations should be used in cases of human abortion and man j 
senes hat e now been reported The preparation used is wheat 
germ oil of tthich there are seteral contenicnt preparations on 
the market eg Fertilol (\itarmns Ltd) Phytoferol (British 
Drug Houses) G L WicatGennConcentrate(GIa\o Laboratories) 
or the stntletic preparation Epheml (Roche Prothicta) It is 
usual to gi\ e one 3 or 5 nunim capsule daiK starting as earh 
in pregnanes as possible and continuing fill term Much larger 
doses however are sometimes used and seem to be uithoutanj 
liarmful effect Shute for example states that small doses such 
as those abot e mentioned are quite inadequate and that sufRaent 
must be gnen to reduce to normal the sntiproteolj tic power of 
the maternal serum He gises an imlial dose of c to 12 drams m 
the first twenty four hours and 1 dram daily thereafter 4s the 
oil tends to deteriorate rapidly the preparation used should be 
one that has been biologically teste<I and stmdardized and 
it should be fresh and kept in a cool place The earliest 
report on the clinical use of \ itamin E was that of 4 ogt SlBUer 
(1033) who reported its use in 20 cases of habitual abortion 
17 of the women gi\ uig birth to healthy infants at terra atson 
and Tew (1936) reported on 100 patients trentwl for habitual and 
threatened abortion inth *0 per cent success Cume (103") 
reported on the treatment of 3" patients who had had collectively 
130 pregnancies and gnen birth to only 10 viable infants The 
37 women under treatment produced 37 hi ing children 2 of them 
aborted there were two sets oftw ins and 4 children died in I ospital 
from prematurity He also treated lo cases of threatened 
abortion with wheat germ oil and 14 of these went to term 
The dose used was not less than 3 minims of wheat germ oil 
daily Shute (193S) rejiortcd 69 per cent success m 20 cases 
W e ha\ e alreadx mentioned the enormous doses usetl by him and 
it IS noteworthy that he considers the small doses used b\ otlier 
workers as inadequate and probably useless Taking all these 
reports together it is apparent that the use of vita mm E in habitual 
abortion is followed by success in approMmatelv “o per cent 
of the cases treated 

I itamin C Le% has recently reported on the use of vitam n C 
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m habitual abortion He sufhcient bv the mouth to secure 
a daily excretion of 250-S00 mg in the urme Ten women were 
thus treated all of whom had had at lenst tiTO prcMOus abortions, 
and nil produced li\ing children at term 

Aormal Blood Senitn Scllheim in 1933 reported a senes of 
8 cases of habitual abortion treated b) injecting serum of normal 
pregnant women who had negati\e Massermann reactions 
10 cc were injected cicrj fourteen dajs nnd there were scsen 
successes lie also used it with success in a patient wliose two 
previous children had died with jaundice shortly after birth 
Roseufcld {1938) treatetl 20 pilienls in a similar waj but used 
I c c once weekij mjeeted intramusciilarlv 19 of the patients 
gaie birth to normal Ining infinls Rosenfeld thinks that 

serum from a normal pregnant woman contains everything 
csscntiil for the normal pregnancy U did not seem to matter 
at what pcrio<l of pregnancy the scrum was collecteil ' As normal 
prcgnaiic\ serum during the (irst two months contains large 
amounts of gonadotropic hormone injection of serum taken at 
that time might be followed by goo<l results but a more rational 
procedure would seem to he the injection of known quantities of 
the hormone itself 

Cold Daiki Reuter (193") reporteil good results from the use 
of cold baths m habitual abortion cspeciallj yrhen the abortion 
appeared to be due to underdeyelopnient of the uterus The 
patient IS advised to hayc a bath filled wiUi cold water resdj b> 
her bedside On first waking in the morning she is to get into the 
bath, staj wJule she counts eight slowlj and then without drjing 
herself get into bed again This nnj be continued throughout 
the entire pregnane) 

Conclusions It seems therefore that n moderate and fairly 
uniform degree of success follosss the use of n large varietj of 
apparentl) unrelated thempeutic measures in idiopathic habitual 
abortion and it is not surprising if doubts are licgmmng to arise 
m the mmils of some observ ers regarthng the real \ alne of an\ of 
them 'Malpas states that the abortion rite in nnj given popii 
lation is nliout 18 per cent and of these 18 he calculates that 17 
abort from a casual or random cause such as triiimn infection 
etc and 1 from a recurrent cause He also finds that the spon 
tnneous cure rate, i e , the likelihood of the next pregninej 
continuing to term without any treatment is 78 4 per cent after 
one abortion After two successnre abortions it is 92 per cent 
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and after e'ven three surcessne abortions it is 2“ per cent Bishop 
in reporting a series of twentj two pregnanaes treated bj vitamin 
E or progesterone noted that in three of the senes a second 
pregnane) proceeded normallj to term without an) treatment 
ilbur writes the nccessit\ of ntaimn E for normal embr\ onic 
growth in animals other than the rat and the mouse has not been 
established It js diflicult to obtain proof that ntamin E is 

of value in treatment of habitual abortion in human 

beings The American Council of Pharmac\ and Chemistr) have 
rccenth (1940) reported that the claim that vitamm E is of 
% alue in the pre\ ention of habitual abortion cannot be accepted 
because of the lack of consuncing clinical e\ idence 

The question could be settled defimtel) if alternate cases were 
treated as controls This has been done during recent )ears 
at tnnersitv College Hospital and to Dr Muriel Boscott I 
am indebted for the following figures which gi\e the position at 
the time of wTiting Eighteen cases of habitual abortion have been 
treated all being patients tliat had at least two and most of 
them three spontaneous abortions and none having had a child 
Of the eighteen cases eight were treated b) progestin — all 
successful three were treated with Mlamin E one of these being 
hospitalized for fise months and all successful seven were 
controls all being untreated and of these two were hospitalized 
and fisie Created as out pstKats AH se\ea were successful and 
gas e birth to a In e child at term 

It IS evident that man) more such controlled senes are necessarv 
before a final judgment can be passed on the %'alue in idiopathic 
habitual abortion of an^ of the specific methods of treatment 
abo^e described 
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HEMORRHAGE IV LATE PREGNANCY 

Hjemorrhage id late pregn^incx is also known as ‘ ante- 
partum haemorrhage Bi this li meant haemorrhage from tie 
genital tract occiurmg before the onset of labour and aOer tie 
twentx eighth week of pr^nancx The most common causes are 
placenta pr$Ma (unasoidable lucmorrliage) and premature 
separation of the normalh situated placenta (accidental luemor 
rhage) In both the bleeding comes from the placental site and 
occurs because the placenta has been partlv or wholK separated 
from its attachment to the uterus \nte-partum b-emoThage 
mas also arise from such causes as utenne or eersical poh-pi 
cancer oi the cermx, ccmcrtis rsneose >c;ns o{ Ihecerra^ etc 

In cluucnl practice there are maos cases of ante partum h-emor 
rhage m which an accurate diagnosis is never made between 
una^oldabIe and accidental haemorrhage This is espcciall\ the 
case if bleeding has been slight and the patient has Lieen treated 
evpectanth She ma\ then go into bbour spontaneous^ and 
deliver herself without am interference or an\ recurrence of 
the bleeding and therefore without complete investigation liaving 
been made AYe hold therefore that cases of ante-partum h^iuor 
rhage should be classified under four headings 

(1) Lnasoidable lucniorrhage from placenta previa, m which 
the attachment of the placenta to tlie lower utenne segment has 
been demonstrated bj internal examination or in an N. rB\ 
picture 

(2) Accidental hafmorrhage from premature separation of a 
normalls situated placenta demonstrated in tie same was 

(3) Ante-partum luemorrbage of doubtful ongm m which no 
complete imestigation has been made 

(4) \nte-partum hsemorrhage arising from extra pHeenlal 
causes such as cervical or utenne pohiu, cancer of the cervix, 
cervicitis, varicose a eins of the cervix etc. 

For mam ^ea^b we have adopted tins cbssification in our 
annual hospital reports During the rears 1939 and 1940 the 
following were the numbers cbssified under eieli of the above 
headings — 

Unavoidable hannorrhage 10, accidental Ixxmorrhage 

•M 
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antepartum htcmorrhage of unkncnvn origin, 26 , antepartum 
h-crnorrhage <iue to evtraplaccntal causes, 1 


Placenta Prsvla 

Placenta pr'CMa is much more frequent in muUipare and 
especially m ^vonien who ha\e borne a large number of children 
in rapid succession In Comjns Berkelev s senes of 4 400 cases, 
20 1 per cent were m pnmigraxad-e It occurred, how c\cr, more 
often in the first than in nn> other inditidual pregnanej Thus of 
the abos e senes, 880 occurred in the first pregnancj 750 in the 
second, 634 m the third 506 m the fourth and 359 in the fifth It 
jsrclatnelj morefrequentintwinpregnanej as would be e\peeted 
from the large size of the placenta Our figures for the last ten 
j ears show that in about 10 per cent of all the cases the placenta 
pr-ci la « as either complete or central and m the remainder partial 
The frequencj, taking all \aneties together » about i m l^OOO 
pregnancies 

etiology We know sxrj little regarding the causea of 
placenta prcMa One explanation is that it is due to low 
implantation of the ovum, but why this should occur is not clear 
It has been attributed to late development of the trophoblast, 
so that the carlj ovum is unable to embed itself in the decidua 
until It has travellcfi far from the internal ostium of the tube to 
the lower part of the uterus This however would not explain its 
comparative rant> in pnnnpare The older wnters invariably 
blanieil ‘ chronic cndometntis, ’ and this seemed to fit in very 
well with its greater frequenej in multipart as in them endo- 
metritis was supposed to be common — a result of infection in 
childbirth The modem view is tliat chronic endometntis is 
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afterwards strongh supported bj Kaltenbach This was that 
m placenta prjevja the placenta might be de^ eloped m part on 
the decidua capsulans {or reflexa as it was then called) \0rn1aII3 , 
of course the ^^Ul on the decidua capsulans atrophj after the 
third month (chonon I®\e) and the placenta is formed entirely 
from the decidua basahs (chonon frondosum) According to 
Hofmeier the capsular vilh sometimes persist, possible from 
abnormalities of blood supplj and if the^ do So at the lower 
pole of the o\'um thej form a ‘ capsular placenta ’ which nib 
matelj comes in contact with the decidua \era and fuses with it 
It seems IiLelj that this is the true explanation of man3 cases of 
placenta pnevna though we know little or nothing as to ahy the 
capsular placenta forms Penrose has reccntlj earned out a 
statistical studj of the influence of maternal age and pants on 
placenta pnesna The results suggest that increasing age is a 
signiGcant factor in causing central placenta prena whereas 
multiparits can be the chief cause m marginal and lateral cases 
Symptoms The only symptom is htmorrhage Ts-pically 
it IS caiuelest patnless and recurrcnl It mar start during sleep, 
the patient awaking to And herself in a pool of blood It is 
causeless m the sense tliat there is usuallv no history of 
preceding trauma nor endence of pregnanc% toxsmia, either of 
which ma% cause accidental hsemorrhage The bleeding is not 
associated with abdominal pain as is the concealed ranelr of 
accidental hsemorrhage If the bleeding occurs first during 
labour it will of course, be accompamed br labour pains, and will 
indeed only occur during pains as it is then that a fresh area of 
placenta is being separated In this sense the h*morrhage is not 
always painless If it comes on during pregnanci , howerer, it la 
painless as the placenta is then being separated bv the rhythmic 
pamless contractions of the uterus Lastly, the bleeding always 
tends to recur until dehiejy js over, or until the whole area of 
placenta attached to the lower segment has been separated, and 
the more compUfe the degree of prwria the greater 14 this tendency 
to recurrence of htemorrhage The recurrence is due to separation 

element? Farts seem to show that it may The rematlable example I 
have just desenbed is strong endence Further cndence mav be drawn 
from the observation of specimens of extra utenoe pregnanev In saefa 
cases the ovum being lodged in an abnonnal s tuabon ill adapted to supply 
sufflaent nutrunent for the embryo it is not uncommonly found that lie 
greater part or the entire surface of the chonon is develo|»d into placenta. 
Thereisawell marlcedesample ofthismCiri s Jluseum "TheFhvsiolog; 
and Treatment of Placenta Prtei la Robert Baines London, l&aS. 
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of fresh nrcas of placenta The hsenKirrhoge in placenta pnevia is 
practically aUia^s roealed none of it being retained behind the 
placenta or membranes as happens in concealed accidental 
hxmorrhage 

The time of first onset of the bleeding varies but it nearly 
always occurs before full term Only 5 per cent of Pankows 
cases had reached term when 
the bleeding began It most 
commonly sets m after the 6lh 
month and is seldom severe 
before the end of the 7tb 
Indecfl it IS common to re- 
strict the term ante partum 
hicmorrhage to that occur 
ring after the 28th week and 
to apply the term threatened 
abortion or ‘ threatened 
miscarriage to any case m 
which bleeding occurs from 
the placental site before that 
time Tlie distinction IS how 
ever only a clinical one and 
has no justification in the 
pathological sense Many early 
abortions are due to placenta 
pres la and cases of fatal 
li'cmorrhage from this cause 
lias e occurred as early as the 
4th month Mhile however 
it should beclearlj understood 
tint there IS no essential ”” 'i'" 

leKn?e(llifnn) 

uuference between ante 

partum hemorrhage and h-emorrlmge occurring Ijcforetlie 28 th 
week (the period of \iabihlj of the child) jet it is useful for 
clinical purposes to limit the term ante partum hemorrhage 
to bleeding after the 28lh week ns before tliat time it is usually 
much less se\ ere and dangerous 
TJie seventy of the bleeding vanes within wide limits It may 
be slight or so severe as to be fata) at its first onset Gcnemlly 
speaking the more complete the dt^ee of placenta pravia that 
IS the more nearly it approaches the centra! tv pe then the earlier 
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in the pregnancy the hjcmorrhage sets in the more severe it is 
and the more Iikeh it is to recur at frequent intervals Thus if 
a s erj se% ere bleeding occurs at the 6th or 7th month it is lihelj 
tlat «e have to do irith the complete rather than the partial 
\'ariet\ There are hoive\er many exceptions to this rule and 
it IS not uncommon to find that in complete or e\en central 
cases the haroorrhage 



Fio 30 Placenta of th rd degree or complete 
placenta pnona (Bunun) 


occurs for the first time 
mtfa the onset of labour 
at term. 

Classification The 
following TOFCtlCS of 
] lacenta pravia are 
recognised (1) The 
greater part of the 
placenta is attached to 
the upper segment and 
onh the loirer margin 
dips into the lower 
segment This is best 
termed placentapnevia 
of the first degree B\ 
some authors it is called 
lateral pheenta pm* 
xna hut this is a bad 
term as it is diBerentlj 
understood by different 
Avriters and thus leads 
to confus on ( 2 ) The 
edge of the placenta 
reaches the internal os 
— • placenta prvxua of 
second degree {Fig 


20) It is often called raaiginal placenta prssvia Bern Hart 


gaxe to these two degrees the names high dipping and low 
dippmg placentas respectively The terms are good but thej 
have never been universally adopted (3) The placenta oier 


laps the internal os when closed bat does not coi er it entirely 
when fully dilated — placenta pnmia of the third degree or 
complete placenta pnevia (Fig 30) (4) The placenta is so 

.w that its centre corresponds roughh with the centre of the 


5 ^ 
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jntemal os and it therefore coropletelj coders the os e\en when 
fuUj dilated — “ central ” placenta pr-evia (Fig 81) This\atiety 
IS comparatively rare 

Diagnosis The chief difliculty ames m distinguishing between 
unavoidable and accidental litmorrhage The following points 
^mU assist — 

(а) Placenta prsevia occurs 
most often m women wlio 
ha\ e had a large number 
of children m rapid sue 
cession Primigrav iihe and 
muUiparaj arc about equally 
liable to accidental hiemor 
rhage(p 2 j1) 

(б) In accidental hxmot 
.riiage there is near!} alwajs 

' idcnce of chronic neplintis 
/ of pre eclamptic toxiemia 
or essential h\ pertension In 
placenta pnevn there is 
usualU no such es idcnce 

(c) The historj of the 

liTmorthage m placenta 
pr®% la IS often tj-pical — a 
painless causeless recurrent 
bleeding In accidental 
hcemorrhage on the other 
hand the abdominal pain is 
often excruciating irhen the 
Marfins IS JlBrtlj or nbollj ri 31 pm.. a 

concealed there is often a 

causal pre eclamptic toxcerma and the bleeding is not necessarilj 
recurrent 

(d) In placenta prcsia the abdomen shows no signs of con 
ceafed fn;morrfiage ft is neither hard nor tender and the tbstaf 
parts are easilj felt ^lalprcscntations are frequent and if the 
vertex presents the head is usualls freelj movable above the 
pelvic brmi If the placCTito is l>ing in front it can occasional!} 
be felt above the pubic s>mpli}sts Iihe a wetted bath sponge ' 
(Spencer) intervening between the hand and the fatal head 
It must be remembered hemever that the placenta is often thin, 
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and therefore less easily palpated than usual The position of 
the uterine souffle is of no diagnostic toIuc 

It should be remembered that though in placenta previa the 
presenting part is usuaU} high fixation of the head in the pelvis 
does not alvrajs exclude placenta pnevia We have recentlj 
seen a striking example of that Tlie patient, a pnmigranda 
aged 33 nas admitted to hospital on account of ante-partum 
hasmoirhage There were no signs of toTTzma, but as the feta! 
head was engaged decplj m the pelvis placenta pnE\na was not 
suspected J»o lagmal examination was made and expectant 
treatment was carried out Four dajs later, however severe 
hieraorrhage set in and on examination under anesthesia the 
placenta was found to cover the internal os It was of the thin 
membranous varietj 

(e) Internal examination is usuall> necessary to make a 
sure diagnosis This should only be earned out tu o hospital or 
similar insUtuUon vhere it ts possible to hai'e proper assislanee and 
faeilities and to take complete aseptic and antiseptie precautions, 
and ool} then in certam conditions (p 224} As severe bleeding 
ma> occur durmg this examination preparations should be made 
to deal promptly and efHcienttv with such an enieigenc>, and tfie 
patient should be grouped beforehand and especi&llv if a good 
deal of blood has been alread} lost a donor should be in attend 
ance To make a satisfactory examination a general aniesthetic 
IS always necessary and the whole hand must be passed into 
the V agma Tlie patient should be prepared w ith the most careful 
precautions to ensure surgical cleanliness Tlie vagina sliould be 
ironed out (p IT") using plenlv of ether soap ns lubricant, 
until it freely admits the liand which is passed up to the cerv ix. 
It will usually be possible to pass a finger through the internal os, 
when the placenta may be felt to cover it completely or merely to 
reach its edge or the lower margin mav be felt an mch or two 
above it There is usually nodiflicultv in recognizmg the placenta 
Blood clot may be mistaken for it. bnt is friable andreaditv break s 
dos^ under the finger, whereas the placenta is tough and fibrous 

The internal os may, however be completely clos^ VVemai 
then make an attempt to feel the placenta tlirough the fomices 
If the placenta is very low down the fomices may feel boggy and 
the presenting part is indistinctly fdt This method is however 
rarelv satisfactory, especially if the breecli is presenting If the 
vertex is presenting it may be p<»sible to feel with more or less 
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certainty the placenta like a “•wetted bath sponge” between the 
finger and tJie hard head 

It will be evident therefore that if the os is closed it may be 
impossible to feel the placenta, and ne may then be left in doubt 
regarding the diagnosis Fortunately, such cases are rare, and 
if the os fails to admit a finger the placenta pr'cvia is not usually 
of more than the first degree and therefore not dangerous 

(/) X ray Diagnosis of Placenta Prcevut (see p 343) 

Influence on Pregnancy and Labour Malpresentations are 
frequent, as the low I> mg placenta pres ents the iiead from 
entering the pehis, and besides, many of the labours are pro 
msture PauVott, amongst 014 collected cases found that 68 per 
cent were i ertex, 21 per cent transverse, and 10 per cent breech 
presentations Haemorrhages are frequent from the early months, 
and about 40 to 50 per cent of the deliveries are premature The 
labour pains are apt to be weak and infrequent This is probably 
due to tlie loss of blood, which makes tlic uterine muscle atonic, 
and it may predispose to post patlum h'cmotrhnge Ihc cervix, 
because of its softness and vascularity , is extremely fnablc, and on 
the smallest prosocation tears like wet blotting paper, and a 
tear starting m the cers ix readily extends upwards into the lower 
uterine segment These tears arc a frequent source of post 
partum hasniorrhage, and they may follow even spontaneous 
dehiery Another reason for the frequent occurrence of post 
partum luemorrhagc is that the lower uterine segment is unable 
to contract and retract properly after dclncry, and bleeding from 
the placental site is therefore imperfectly controlled The 
placenta is apt to be morbidly adherent because in the lower 
ut erine segment the decidua is poorly developed and therefore 
fail s to prc\ ent the undue penetrition of the placenta! ^ illi into the 
muscular wall Kronig states tlint manual removal is necessary 
m from O to 10 per cent of all cases, which is a goo<l deal higher 
than in normal deli\ eries Finally, there is m placenta pncvia 
increased danger of sepsis on account of the interference usually 
necessary , because al tbe aa-emta and dienmislied rcststancc doe 
to loss of blood, and because the placental site is low down, and 
tlierefore s cry accessible to infection 

Prognosis Antopartum haemorrhage ranks fourth as a cause 
of maternal mortality in England and Wales The chief causes of 
death are hiemorrhage and sepsis, while less often it results from 
rupture of the uterus, air embolism, etc Ihc chief causes of 
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fcetal death are asphj'xia from separation of the placenta, dday 
in the birth of the head in breech delirenes, and prematuntr. 
The following figures, which I hare collected from the recent 
reports of eleven teaching hcspitals m Great Bntain, indicate the 
mortahty m hospital practice Of 3,103 cases of placenta prena, 
complete and partial, the maternal niortahts was 5 9 per cent, 
and the fcetal 54 2 per cent Included ui these were 2.432 cases of 
partial placenta previa in which the maternal mortahlj was 4 4 
per cent and the fcetal 52 2 per cent. ; and C71 cases of complete 
placenta pnena with a maternal mortalit) of 1 1 S per cent, and a 
fcetal mortalits of 60 per cent. T he maternal mortaliti from the 
com plete vanet\ is therefore nearls three tunes that from th e 
partial The striking figures of Strata show how low the maternal 
SSatfa^te ma^ be when patients arc treated earh , and bj one 
who has mastered the technique of a particular method of treat* 
naent Of 173 cases treated b\ himself, and mostly in pnvste 
practice, the maternal mortalitj was 0 C per cent and the fcetal 
44 per cent The ouilooh for both mother and child mould be eon 
4i<fcrfli/y imprtred if patients xrere sent early to hospital, and espeei 
ally if they sere neither examined, poeJed, nor olhermse tnlerfered 
sxth before admission This is strikingly shown b\ Schweitzer, who 
found that the maternal death rate from sepsis in patients who 
had been sent to hospital without a vaginal examination bavmg 
been made was ruL In those who had been examined per roginam, 
but not otherwise interfered with, it was 2 per cent. ; m those 
who had had a ^ aginal pack inserted it was 6 per cent, , while 
it was 11 per cent m those who had other internal manipulations. 
This experience could be dupbeated in eierj other large clinic 
Especially dangerous ij the roginol pad , as it is rarely possible 
outside hospital to insert it with due rt^rd to asepsis, and at 
best blood clot gathers aboie it, and forms an ideal culture 
medium 

Recurrence of placenta prxvia li very rare, but Fitzpatrick has 
recorded a case m which jt recurred five tunes ui cwnsecative 
pregnancies The high mcidoice of fcetal deformity is referred 
to later (p 237) 

Treatment It is nccessaiy before considering treatment in 
detail to lav down some general principles 

(1) Tlie maternal mortahtj is much higher in domestic than in 
institutional practice. The chief reason for this is that the 
surroundings of the patient in her own home are unsmted for anj 
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but the simplest operative interference, neither are facilities at 
hand for such life saving measures as blood transfusion Treat 
ment, too, often calls for special mampulatn e dexteritj , and a 
matured judgment that can only be acquired bv those who handle 
large numbers of cases 

(2) Delay m treatment maj senouslj prejudice the cliances of 
success 

(3) As h$mQrrliagc is the chief cause of maternal death, everj 
effort should be made to present loss of blood before during and 
after deliv erj Alost of the fatalities occur from post partum 
ha?morrhage, svhich in itself may be slight, but is enough to kill 
a patient who has already bled severelj before delis ers 

(4) As the second most frequent cause of death is sepsis, e\erj 
effort should be made to a\oid trauma which predisposes to 
sepsis , to reduce internal manipulations, including vaginal 
examinations, to a minimum, and to carry out those that are 
essential with the most strict regard for antiseptic principles 

Domiciliary Treatment From what has been said aboie it will 
be ei ident that the first wsel of “ teaming hamorrhage howeier 
thgkt, ahmld he the signal for immediate remo al of the patient to a 
hospital or similar tnslilutton Before doing so no lagtnol examina 
lion should be made and no paeK inserted It is impossible to 
insert a pack properh , so as to lie of nn> % alue in controlling 
h-emorrhage, unless a general on'cslhetic has been gi\en Even 
m institutional practice it is almost impossible to insert it without 
causing sepsis, and this risk is much greater m domiciliary practice. 
Besides, the insertion of a pack before admission serious!} limits 
the choice of treatment available to the surgeon when the patient 
eventually conies under his care 

Neither should a vaginal cxaminitioti be made in the patient’s 
home Unless the whole liand is inserted into the vagina, which 
can on!} be done under an anaesthetic, little information is gained, 
ns the cervix is usuall) too high to insert a finger Secondly, 
V aginal examination, and especially llie possage of a finger through 
the internal os, may lead to serious h'einorrhage, which may be 
diflicult to control Like the vaginal pack, the vaginal examina* 
tion limits the choice of treatment, and increases the risk of sepsis 
should Ccesarcan section be adopted 

Before moving tlie patient n hypodermic injection of morplna 
should be given , it is well also to apply a tight abdominal binder, 
which should come well up over the fundus, and push the fundus 
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downwards as much as possible, in the hope that the presenting 
part may press on the bleeding placental site A ^^llval pad and 
perineal bandage should then be applied 

/nsti/M/ional Treatment On admission the patient should be 
grouped, and her husband should sign an operation slip blood 
donor should be obtained, and in a senous ease should have reached 
the hospital before treatment begins — that is, if delaj is per* 
missible in the patient’s interest 

The question of diagnosis will first arise It necessarv to 
find answers to the followmg questions (o) Is the case one of 
placenta prsevia or not, and if so, wbat is its degree ’ (i) Wiat 
IS the size of the os ^ (c) Is the patient in labour or not ^ The 
general condition, including the pulse and blood pressure, should 
be noted and if there is time it will be well to have a re<l cell co'int 
and h-emoglobin estimation done, as Ihej give accurate information 
with regard to transfusion requirements 
In the section on diagnosis the information, limited m extent, 
to be gamed from a consideration of the histors and from external 
examination has been discussed Tins information is nei er quite 
conclusne, and a vaginal examination is necessary before a 
diagnosis can be established 

Here w e hold stronglv that tf the bleeding has been slight a rctfal 
eiaminalton by the finger ts unneeessary A Suns or bivalve 
speculum should be passed and the cervix inspected to exclude 
such rare causes of bleeding as cancer of the centx, mucovs 
polvTus or varicose veins of the cervLV. If this examina 
tion is negative the patient should remain under observation in 
hospital and be treated expectantlj Should bleeding become 
sev ere, or continue, or recur more than twice or thnee in spite 
of rest m bed and sedatives, a vaginal examination with a 
thorough exploration of tbe exact state of niatters must be 
carried out For this purpose the patient should not be exammed 
in tbe ward bed, but should be removed to the operating theatre 
Full preparation should always be made for anj treatment 
that may be found necessarj, mcludmg blood transfusion, 
and even for Cesarean section, unless the patient is so gravely 
infected that abdominal delivery is contra indicated The 
operator is gloved and masked A general anesthetic is given, 
and the parts, mcludmg the abdomen, prepared The vagina is 
douched and then ironed out {p 177), the hand being well lubricated 
with ether soap (which is best poured mlo the vagma), until the 
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whole hand can be inserted The state of the cervix is noted — 
whether dilated or not If dilated the forefinger is gently passed 
through rhe placenta may or may not be felt overlapping the 
internal os or approacliing or reaching its edge If not the finger 
should be careful!} passed round tlic part of tjie lower utenne 
segment inthm reacli 11 ith the whole hand in the \ agina it mil 
usually be possible to reach upwards to a distance of 3 inches 
'ibo\ e the internal os and thus reach the uj per margin of the 
lower segment If the placenta is not felt the case is probably 
one of accidental li'eraorihage and should be treated accordingly 
(p "o-J) If the edge of tile placenta is felt care sliould be taken 
not to separate it as this always leads to serious bleeding and al! 
unnecessary blood loss must be avoided Treatment should 
then be earned out along the lines laid down subsequently 
{P -27) 

^\hat should be done if the os is closed so that it does not admit 
a r nger? e behei e tlie best treatment here to be Cicsarean section 
proMclcd It IS not contra indicated by previous mtcrferciice and 
the pregnancy has reached twenty eight weeks — that is that the 
case IS one of ante partum hemorrhage as defined abo\e (p 214) 
Especially is it desirable to terminate pregnancy without delay 
if the ^ Bginnl examination has caused much fresh bleeding for 
it IS then Iikciy that the placenta oierhps tlie internal os Ti e 
alternative to Cu?sarean section is the vaginal pack but it is 
doubtful whether except m \ery exceptional circumstances the 
use of this septic and usiialK mefieclive appliance should be 
perpetuated 

Tie Place of Cxpeclant Trealiient Has expectant treatment 
any place in the treatment of placenta pncvia ? e belic\ e that it 
is often a IvisabJe If for example the blceilmg 1ms been slight 
and the patient is not in labour and especially if the child is not 
yctxiable — te isoflessthanthirty (i\eweeks deyelopment The 
latient must however remain under constant supervision ui a 
1 Qspitnl or similar institution where there is medical help on the 
premises or not more tlian five or ten minutes nv ay constantly 
av ailablc and so skilled as to be competent to carry out any treat 
ment necessary including Caesarean section The fistrr in d arge 
should he teamed of He danger enl sJoutl elearlj understand that 
Mp is to be summoned at once should bleeding or labour pauis start 

If the patient is unwilling to remain under this close superv ision 
tl t danger should be pointed out to her and her Imsband If os 

• WWIII 1 Ci&lE. A 



22G H^MOBRHAQB /A LATE PREGNAisCY 

^e^y seldom happens when the nsLs are fullj explained, the\ 
insist on disregarding advice, what should be our attitude 1 e 
are, of course, within our rights in declining further responsibility. 
But there is still another alternative, namel}', to offer to carr\ out 
a complete exammation under anxsthesia bj the method abos e 
described (p 22-*), and to get permission to proceed at once to 
Cxsarean section should this be thought advisable, i e , if the 
placenta is found to overlap the internal os, or to be vrjthin easy 
reach, or should the vaginal examination lead to considerable 
hsemorrhage, in itself an indication that there is a severe degree 
of placenta pnevia On the other fiand, if the placenta is not 
within easy reach, and if the examination causes no Iremorrhage, 
the patient ma} he allowed to go home with a promise to send at 
once should bleeding recur If this alternative is declined 
nothing fkrther can be done, and in hospital it is usual to get the 
patient to sign a form slating tliat she is going home agamst 
medical advice 

A suitable routine for expectant treatment is as follows The 
patient is put to bed and given morphia h>'podermicaUv As a 
rule this does not need to be repeated but rest m bed should be 
enjoined for a week after all bleeding has ceased After that she 
may be allowed up for a short time dad} I.abour may be 
allowed to come on spontaneously, but if the patient is an elderly 
pnmigrsi i^a, oe tor somo other reason demands a hung child 
Cesarean section may be undertaken at any time after the end 
of the 36th week Especially is this adv isable if there is reason 
to believe that the degree of placenta prtev la is a sev ere one , if, 
for example, there have been during the time of waiting small 
recurrent hajmorrliages, or if there is a malpresentation, or if, 
though the vertex presents, the head does not enter the pelvis, 
because it rarely does so if much of the placenta is in the lower 
uterine segment The nearer such a patient approaches to term 
the greater is the risk of serious haemorrhage starting usually with 
the onset of labour pains, and it is far better to forestall such 
an event by a planned operation 

From what has been said abov e it will probably be ev ident that 
the expectant treatment of a severe degree of placenta praev la is 
alway s a proceeding fraught with anxiety Onlv those who hav e 
experienced it can realise tritt vhat suddenness most alormtng 
bleeding may siari, and horn rapidly the patient may become 
exsanguine Such a patient roust therefore be most closely 
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^Yatched, and it is necessary to erapliasize again that the nurse 
in attendance should be warned to send immediatelj if h'cmorrhage 
or labour pains start, and that t}ie medical attendant must be 
m a position to reach the patients side within, at most, or 
ten minutes TAe respoiisiAifi/i/ placed on all those kHo haie to 
treat such a case expectantly ts a very heavy one, and should never 
he nndertahen unless these rigid conditions can be fulfilled 

It should be observed that, in what has been said m the fore 
going paragraphs we have not adiocatecl expectant treatment 
m a case in which placenta prsevia has been diagnosed All that 
IS adnscated is expectant treatment of ante partum luemorrhage, 
for as a complete exmunation has not been made, a diagnosis has 
not yet been reached between unavoidable md accidental hemor- 
rhage It IS hardly neecssarj to point out that expectant treat 
ment m tliese cases means that occasionally one iviU treat in this 
wnv patients nho have complete placenta prievia We bebc'C 
honeicr, that this is a safe procedure provided the precautions 
mentioned above are taken and the limitations laid down are not 
transgressed 

Active Methods of Treatment Active treatment should be 
resorted to in all cases except those included in the group alluded 
to above as suitable for expectant methods Tlie following are 
the methods available 

(a) Rupture of membranes 

(A) W lUett’s scalp traction forceps by which vv-eight traction is 
applied to the scalp 

(c) Vaginal pack, either alone or followed by version and 
bringing down a foot, or by insertion of a hj drostatic bag when 
the os IS sufficiently dilated 

(d) Compression of the placenta by Uie lialf breech by bringing 
down a foot m breech presentations, or ofter podahe v ersion in 
vertex or shouhler presentations, the version being effected by 
either the external, bipolar or internal methods 

(c) Hydrostatic bag with weight attached 

{/) CiEsarean section 

Tlie first five methods aim nl controlling htemorrhage by exert- 
ing pressure on the portion of tlie placenta attachetl to the lower 
uterine segment The lorn sinuses m the wall of the uterus are 
thus compressed through tlie placenta, and Jurmorrliage is 
preventoil These methods also tend to liavten delivery, and this 
IS dcsmible up to a point, as the bleeding is fllway s liable to recur 
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until the uterus is erapt\ It is undesirable, howe\er, to liasteo 
deliTer\ too much, because, in the first place unless dilatation 
takes place sloirl^ the ceniT is apt to be badi\ tom, with the 
most serious results in the causation of post partum fajemorrhage 
and shock , second]\ , because slow deliTer\ gj\ es tune for recoren 
from blood loss and shock, and for the use of restoratn e measuro, 
such as blood transfusion 

Non Ininference during Labour ^lans cases of placenta 
previa seen for the first time in labour require no treatment 
whatever They are mosllj tho^ in whom hemorrhage has 
been slight and lias ceased when the patient is first seen, the 
placenta pitevia being usuallj of the first degree onlv ith Uie 
spontaneous rupture of the membranes the presenting part comes 
down on to the bleeding point and compresses it (fins may be 
aided by a bmder), labour then endmg spontaneouslj and without 
further bleeding This was the method of temimation in IR per 
cent of 3 103 eases that I have collected from the reports of 
eley en teaching hospitals in Great Britain, the maternal mortality 
being 2 7 per cent, and the fcetal 3* per cent Eight per cent of 
Munro Kerr s cases ended thus, with a maternal and fcetal mor 
tality of 2 6 per cent and 30 4 per cent respectively \^e shall 
now consider the active methods of treatment separately 

Rupture of the Membranes and AppJifatton of a Tight Binder 
Tlie binder should be applied «o as to reach weU up over the 
fundus and press the presenting part downwards on to the 
placental site This treatment is ideal in placenta p«mo of the 
first or eien of the second degree {margin reaching the internal os), if 
the haemorrhage has not been severe, and good pains are present and 
the os dilating The results for molher and child are excellent, 
partly because it my olves httle interference In 3 103 cases of 
placenta preyna collected from the reports of elcycn Bnbsh 
teaching hospitals this was the method of treatment in 13 per 
cent the maternal mortality being 2 I per cent and the fcetal 43 
per cent Stratz m sixty three cases had no maternal death, and 
a fcetal mortahtj of onh 11 per cent. 

II illett s Scalp Forceps Hus instrument was introduced in 
1924 by J A WUett It is a modification of de Martell s suigical 
scalp forceps with the length increased \s recommended by 
WiJJett its length was 7J inches botitsshoitnessmadeitsomewhat 
difficult to apply if the head was high up The newest form, there 
* re, measures 12 mches (Fig 32) It can be applied as soon as 
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tlie os admits a finger “ Preferably a« nnicslhetic is gi\ en, the 
membranes are ruptured iMth the forceps, which, isnth the blades 
closed, are passed through the os ttU the head is reached The 
blades are then separated, and, pressing on the scalp, closed, 
when a grip on the scalp will be obtained A w eight, s arying from 
I to 2 IVjs , lianguig o\er the end of the bed, is applied to the 
handlcii bj means of a tape Kotbmg further is done until the 
head is m the \agina, when the forceps are remosed and the 
patient is allowctl to deln er herself without further interference ” 
(Millett) Lacej found that a weight of lbs gaie the best 
results 

This method has several advantages The forceps can be 
applied when the os admits onlj one finger, an amount of dilata 



tion that w ould not allow the extraction of a foot . it m\ olv es, too, 
a minimum of interference, and besides the child is saved from 
the dangers incident to breech dehverj It is most easilj applied 
when the placenta docs not entirelv cover the os, as it is then onlj 
necessary to rupture the membranes and grip the scalp If the 
placenta covers the os it is necessary cither to tear through the 
placenta or to go round its lower evlgc, but as the same proceilure 
has to be carried out in performing bipolar version and bringing 
down a foot, a ct>mp)ciai>hceniapKc\nsi}Du)d nolheaaahsoivie 
contra imhcstioii to its use As a matter of fact, however, the 
Millctt’s forceps js seldom used in complete placenta prtevia 
Tims in the senes of cases of placenta praivna previouslj refcrreil 
to (p 2i8) that I have collected from hospital reports, 2oi were 
treated hj tSillclt’s forceps, but onij seven of these were of the 
complete vanctv. The maternal mortalit) in tins senes of 252 
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Kerr s results were similar — \ i 8 per cent and 0 4 per cent 
respectnclj Tlie truth seems to be tint, while moderately good 
results sometimes follow the use of the pack pronded it does not 
become necessarj aftenvards to carry out further treatment 
involving internal manipulations should version become necessary 
because of continued hfcmotrhagc the maternal mortality at once 
becomes extremely high This is further forcibly illustrated bj the 



tiQ 33 Tl c \af^nal pack In placenta priEMa (Bumm) 

scries collected by me from hospital reports (p 228) 183 cases of 

placenta prii-via were treated by pack alone vritli a maternal 
morlalitj of 10 per cent while 85 were treated bj pack 
followed bv version and a matcranl inortahtji of 20 per cent 
It will be evident therefore that the pack should be used as 
little as possible Personally 1 believe that it should have no 
place m treatment except in the rare cases where there is the 
following combination of circumstances severe h®morrhage with 
u closed os in a patient not in lalKiur, and in vrliom Cicsarean 
section IS contra indicated or rejected on account 
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winch makes a fairl> eOicient substitute It !S jmpro\cd ns a 
packing niatcrn! if it is unrolled and steeped in the Ij sol sohiUon 
(1 dram to a pint of boded water) or m Dettol 10 per cent and 
then sn ing as dtj as possible before insertion The imck, of 
whitcscr nintcnal it is composed should be rcniosed in about 
eight hours and should not lie left longer than tweKe hours 
After its remoial a warm 
antiseptic sagmal douche 
should be gn cn 

Zlipolar T'eraion follo,ted 
by bringing doicn a Fool 
Thismctliod was introduced 
bj Bra'^lon Hicks m 18G0 
As it can be cametl out 
when the os admits two 
fingers it was a great ad 
vance on theintenval s erston 
till then practised which 
entailed either inanunl di 
latatiOR of the ccnix or 
waiting till It had dilated 
spontaneouslj In the fol 
lowing account of the 
operation I follow closely 
Braxton Hicks original 
description Suppose the 
face IS to the right and the 
membranes intact The Fic Coinljincd c\temal anil nttnial 
hand 15 mltoduceil as tar jtopoter) pxlalic scrsion hcconl.tep 
tOraxtoR II cks ) 

ns possible into the \agma 

and far enough to reach a fingers breadth within the cmi\ 
sometimes it requires the whole hand sometimes three or four 
fingers will besufTicient ui the sngina IlnMngclearK made out 
the head and its direction whether to one side or the other of tlie 
os uteri the external han<I is placctl on the fundus and the 
breech is presswl down tmvards the right side it recedes so 
the hand follows it bj gentle palpation while at the sime time 
tlie inlcrniil hand pushes up the bead in the opposite direction 
(Fig 31)50 ns to raise it nboie tin. bnm AVben the breeclt has 
nrriN ed at about the transverse diameter of the uterus the head 
w ill have cleared the brim and the shoulder w iH be opposite tlie 
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for the post partum Ij-cmon-Jiage tliat is especially liable to occur 
m placenta prc\ia 

The results from bipolar \ersion without preceding ^agma! 
pack ore mwlerately good for the mother but bad for llie clnld Bv 
far the best are those of Stratz who m 110 cases, all treated bv 
himself by this method had a maternal mortality of 0 9 per cent 
and a fcctal mortahtv of Qi per cent. This royternal mortality his 
neier so far os I know', been equalled by anj methorl of treatment 



suitable for severe cases, and is evidence not only of wlnt can he 
accomplishetl by bipolar version but also of the importance 
of expert treatment It will be observed, however, that the 
firta) mortality is verv high 

rnernal Vernon and hnngtng dozen a Fool It is usually 
possible to carry out podabc version by external manipuhtions 
alone especially as the foetus is often premature As it is easier 
than the bipolar mcthcKi it should always be tried first, all the 
more so a-s it is advisable to reduce internal manipulations to a 
minimum ^\ hen the breech has been made the presenting part, 
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one or two fingers are passed throagh the internal os, the mem 
brines ruptured, tlie ankle seized and the foot brought down 
(Fig 37) 

Internal Podaltc TVr^ioH follozccd by bringing dozen a Foot 
Tlus IS onlj possible when the os is large enough to admit the 
whole hand Its use is therefore bmited to cases in which the os 
IS at least half dilate<l, andexen then eartemal version is preferable 
if it can be carried out, or bipolar xersion if it cannot, as the\ 
entail less intra uterine manipulation 

Hydrostatic Bag The bag is introduced inside the amnion. 
Idled \\ itli sterile water, and a weight attached It excites labour 
pains and when the os is laige enough the bag is expelled into the 
xagma Dehverj is then effected bj internal version, forceps, 
etc or max, if hemorrhage lias ceased, be allowed to occur 
spontaneouslx The maternal mortahtx is much the same as 
from bipolar version, but the fcetal mortahtx is considerablj 
lower Therefore some prefer the hag to bipolar version when 
the condition of the foetus is good One of its disadvantages is 
that It IS liable to displace the presenting part, another that 
\ ersion is often necessarj because of continued hxmorrhage after 
the bag is expelled The hxdrostatic bag is now little used m 
Uritish hospitaU Thus of the 3,103 cases of placenta iira.xn 
that I haxe collected from the reports of elexen British teachmg 
hospitals it vras used in onix 20, 1" of which xcere eases of partial 
placenta pnevia and 3 complete The maternal inortalitN in the 
20 cases xvas 5 per cent and the fetal 06 per cent 

Carsarean Section Since the treatment of placenta prvxia by 
abdominal Casarran section was first advocated bx Lawson Tait 
in 1890, and was referred to as** the last resource of a great surgeon 
XX ho had forgotten his obstetrical training,” its use has adx'anced 
steadilx m favour Its mcreasmg populantx is not surprising in 
xnew of the fact that although the maternal mortalitx can be 
reduced bj earlj treatment and the best conservatixe methods 
to a reasonable figure, the fetal mortahtx has been but little 
improved, and is still even m the most favourable circumstances, 
as high as 40 to 50 per cent Csesarean section alone offers much 
hope of improving that, and it gix es to the child the best possible 
chance of survival AH the coiis«vatixe methods tliat involve 
the control of bleedmg h> pressure cm the placenta, whether b\ 
breech, fetal head or hj drostatic bag, must of necessity endanger 
the life of the child bj asphx^a Even in treatment bx ITillett’s 
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forceps this danger is una% oidable It must, ho^s ever, he remem 
bered that in manj cases the fcetus lias been killed b> placental 
separation before treatment is begun, and that a large proportion 
of the remainder are too premature to survive birth "We can 
nev cr hope, therefore, to obtain a reall> low fcetal roortalit> ev en b> 
Desarcan section From an analysis of our oivn cases I place this 
unavoidable fcetal death rate at 25 per cent There is reason to 
beheie, too, that fmtal defoimilies, especiallj cranial and spinal 
defects, such as anencephal^, Iijdroeeplialus, and spma bifida, are 
particularlj prone to occur m placenta pmvra Greenhill, m 
1023, found fifteen recorded cases and added six more He 
beheies that the malformations are due to the faulty relations 
betN\een tfie placenta and the fcctus, giving rise to arrests in 
development, and that it is advisable where Cicsarean section is 
contemplated to lr> to ascertain by V ra> examination whether 
the fffitus IS normal 

^\lmt hope does Cicsatean section hold out of improving the 
prognosis for the mother’ We have alrevd) considered the 
remarkable results obtained by Slratz m 173 cases treated b\ 
conservative methods — one maternal death from pulmonary 
embolism (0 0 per cent ) He considers Cwsvrean section only 
indicate<l when the mother demands a living child or when there 
are other complications present, such as contracted pelvis 
Probably such results, so far as the mother is concerned could 
not Im e been improv ed by Caesarean section, and it is doubtful 
if they could hav e been equalled But no other obstetrician has 
appraich«l Stratz's results, though tboseof Je)lett(8 Cper cent in 
188 cases) are good Cicsarem section reduces loss of blood and 
shock from manipulation to a minimum and it also obviates the 
severe laceration of the cervix, which in phoenta prena may 
occur even in spontaneous delivery Post psrtum hemorrhage 
from that source IS thereby avoided, and this may beaverj imjwr 
taut consideration vihen the patient is already exsanguine 
In -105 cases that I have collected from hospital reports (he 
rnatemnl mortality nveragevl 4 3 per cent Examination of 
detailed figures must lead one to doubt whether the more general 
use of Orsarcan section in cases of partial placenta pnevna would 
give better results for the mother than those obtained hy conser> 
vativcmensiires rorthechildtheresultswouldccrtninly hebetter 
In eomplffe placenta prrvn, however, the case is entirely different, 
for by fur the best results for lioth mother and child arc obtaincil 
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by Cfcsarean section In 270 cases treated thus collected In me 
from the records of ele^ en British teaching hospitals the maternal 
mortality was 2 2 per cent and the fa?taJ 5 per cent figures 
w Inch should be compared ^ ith 14 6 and 8C per cent respectively 
in cases treated by y ersion 

It seems then that C'csarean section should be reseryed foe a 
fey\ selected cases onlj ^Ian> patients nhen admitted to climes 
are unsuited for any but the roost conservatiye treatment Chief 
among these are patients who are grosslj infected including 
nearlj all those that Iiay’c been packed before admission Some- 
times a patient when first seen has already lost so much blood as 
to be in ex/reinis and it may be felt that interference per iiiginam 
or ey en a y aginal examination is bkely to be attended by a further 
sey ere hemorrhage that may prove fatal In such circumstances 
classical Cesarean section may be the best y\ ay out of the difficulty, 
especially if a blood transfusion can be giy en before operation or 
as soon as the placenta is remoied Eien nhen such cases Iiayc 
been prey lously packed a lower segment CTsarean section may 
still be done As it is important to prey ent further loss of blood, 
as soon as the uterus is opened the edges of the incision should be 
grispedby Allis forceps or the special forceps designed by Green 
Armytage and the fmtus and placenta then remo\ed It is good 
practice to push the placenta down into the yagma proyided the 
os IS sufficiently dilated The abdomen should be drained 
Add tioml safety may be obtained b\ insufllating the interior of 
the uterus especially its loy%er part in the region of the ceryix, 
after remoymg the placenta with stenlc sulphanilamide powder 

The indications for Ciesarean section may therefore be defined 
as follows — 

(1) Cases with severe ante-partum luemorrhage when the os is 
closed The only alternative is Die saginal pack, which should be 
discarded except m the exceptional circumstances detailed aboy e 
<p 231) 

^2) If the os does not admit two fingers and the placenta entirely 
coy ers it Tlie alternative here is illett s forceps but it is 
undesirable to apply this through the plicenta and its use is m 
any case alivays attended by s nsk of serious infection (p "30) 

(3) Placenta pr^y la of am degree m an elderly pnmigray ida or 
in any woman who demands a bye cliild if the os is less than half 
dilated and provided the tetus is yiable (oyer Diurly fi\e weeks) 
and the patient not infected 
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(4) Cases complicated by disproportion or other condition 
hkcl) to lead to obstructed labour 

(5) Patients in extremts where it is felt tlwt manipulations per 
la^mam or e\en a %aginal examination, ma> be attended by a 
further sei ere litemorrhage tliat may prove fatal 

Management of the Third Stage After tJie cluld is born the 
most careful watch must be kept for post partum lucmorrhage It 
cannot be too stronglj empiiasised that ihe great majonlij of the 
cases that end fatally from hfctnorrhage do so because of post 
partum hcemorrhage, and that e\cn a small post partmn loss 
which would be of no account after a normal labour may be 
enough to turn the scale against a patient already se\ erely depleted 
by ante- and intro partum Jiffmorrliage All preparations should 
therefore be made for the immediate and energetic treatment of 
post partum bleeding including pituitrm ergometrme (which 
os Cliassar Atoir ndnscs may be injected direct into the uterus 
through the abdominal wall) hot douches sterile gauze for packing 
suture needles and catgut and blood transfusion If the medical 
attendant is wise he mil control the fundus himself instead of 
leasing it to an assistant If hicmorrjnge takes place in spjte of 
tlie uterus being well contracted, the cen ix must be exposed by a 
speculum and examined If it is torn and bleeding n continuous 
locked catgut suture of double No t catgut should be inserted 
immctliatelj As howe\er theplacentaUiteismtheloweruterine 
■segment which docs not contract and retract well it may bleed 
freely exen when the uterus seems well contracted In such cases 
ahotintra utermedouchealll8'’jnn> beofthegrcatestsnlue and 
aboi c all bimanual compression Expression of the placenta by 
Crede s method is unnecessary ns long as there is no htemorrhage 
but sliould this occur it must be cxpresstxl at once If attempts 
at expression fni! it must be mannalty rcmo\ ed 

The IViir of Vhod Transfusion The prophshctic and 
therapeutic salue of blood transfusion should be constantly kept 
an mmd by those who hase to treat cases of placenta prena 
About 05 per cent of the patients who die, do so because of 
hxmorrhage, and most of these deatlis could be prei ented by the 
employment of measures directed to the replacement of the blood 
lost Its great saluc has Ijeen strikingly shown by Ihll, who 
•chien> b\ means of it reduced lus maternal mortality from H to 
1 78 per cent ,whilc'l2 4pcrccnt ofhis cases required and received 
blood transfusion lie pomts out that most patients die of 
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post partum hemorrhage, because the anaemia consequent on 
ante partum bleeding produces an atonic state of the uterus, so 
that it IS unable to contract properl} after deln er^ To prevent 
tJus he gis es blood transfusion before deIn erj to everj patient 
whose red cell count is below 3,000,000 and blood pressure below 
90 s}stolic and CO diastolic He advises that the transfusions 
should be in the hands of a member of the staff who is an 
expert in the technique and m the blood reactions We haie 
alreadi seen tint the patient should be grouped on admission and 
that a donor should, in ei erj serious case, be on the premises before 
treatment is begun If, for anj reason, blood transfusion is 
impossible sahne or gum saline infusion will be of value 

The following summary of treatment empliasises the mam 
points — 

Summary of Treatment of Placenta Pr 2 e\na If a patient has 
ante partum hemorrhage, however slight, she should be admitted 
to hospital immediateh vaginal examination should be carried 
out before remo^al and no N'agmal pack, inserted A bvpodemuc 
injection of morphia should be given before remov'a), and a tight 
abdominal binder, coming well above the fundus should be 
applied together with a vulval pad and tight perineal bandage 

On arrival in hospital the patient should be grouped The 
subsequent treatment will depend on the seventy of the bleeding 

I Bleeding alight (a) Not in labour — 

Expectant treatment (rest in bed and sedatn es) 

No vaginal examination b\ the finger is to be made unless 
bleeding becomes sev ere A speculum should be passed to exclude 
extra placental causes of bleeding such as cancer of the cerv ix, 
mucous polypi etc 

Keep under supers ision until ddiv ered 

(6) In labour — 

No interference maj be necessary If bleeding becomes severe, 
treat as below (under II ) 

II Bleeding severe Active treatment at once 

Patient to be grouped before treatment begms, and a donor 
should, if possible, hav e reached tlie hospital 

All preparations to be made for Cesarean section and for treat- 
ment of ante partum and post partum hiemorrhage 

Examine in operating theatre under general aniesthetic with 
whole hand m vagina 
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Vethods of Trealment 

A Casarean Section (t ) If os does not admit a finger 
(n ) If os does not admit two fingers, and placenta entirely 
eo%fXS it ox IS mtlnn pas> xr icb 
(ill ) In an eJderl} pwimgravida or anj patient who demands 
almng child if fcEtusali^e and enable especially if placenta easily 
reached and os less than h*itf dilated 
(it ) Cases eomphcnted by disproportion or bj any otiicr 
condition Iikelj to lead to obstructed labour 
(t) Occasionallj patients tn extremis may be so treated if 
it is felt that s agmal manipuKtion might cause a further and 
possibly fatal hTimorrhage Transfusion should he carried out 
during the operation 

In other cases choice lies between the follo^ving — 

IJ Willetts Scalp Traction Toreeps We have already given 
reasonsnhj vvccansiderthisjnstrumentshouIdnotbeiised(p 230) 
C i^resnire hj Half Breech on Bleeding Point This can he 
used when the os admits two Angers 

(1) If \eriex presenting (a) External version rupture mem 
hraiiccs pull down foot ami attach gaure for traction 

(6) If external version impossible bipolar version rupture 
incmhr'vnes. extract foot etc asaWve 
(c) If external and bipolar version impossible and os tliree* 
i^uartcrs dilated do interna) version and bring down one foot 

(2) Ifhreech presenlwg rupture membmnes and pull doim foot 
In all cases delivery to be left to nature till breech bom and 

occupy interval m restoring jialient — blood transfusion etc 

1) lluptnre of Membranes and ligH Binder This is gvcHl 
trcntniint if the following conditions arc present iogti) ft — 

(1) Placenta not ov er intern'll os 

(2) Strong pains present 

E Dc Hibes’ hydrostatic bag never to be used 
Third Stage The placenta is not to be expressed b\ Credis 
method unless there is bleeding 

In all cases guard carefully against postpartum JiTmorrhage 
which IS the most frequent cause of death Illood transfusion to 
be done in all cases m which blood loss appears serious It can 
often be done with aclv antage after treatment and before tieliv cry 
Post partum blecvling often comes from a toni cervix It should 
be exposed and sutured 
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CHAPTER XMI 


HEMORRHAGE IN LATE PRECNANCY— 

Accidental Haemonhage 

Svn Abruptio placentae, Ufero placental apoplexy 

Accidental hiemorrhage is due to premature separation of the 
normally situated placenta The term “ accidental hannorrhage ” 
was first given to it m 1775 by Edirard Rigby, of Norwich, because 
he believed that it was due to ‘ some accidental circumstance ” 
He was the first to distinguish clearly between this form of 
lucmorrhagc and that due to placenta pnmia, which he termed 
“ unavoidable lucmorrhage ” 

Pathological Considerations Accidental h'emorrliage may be 
external (revealed) or internal (concealetl) In tlie former the 
blood escapes externally In the latter it collects between the 
placenta or membranes and the uterine wall necessarily separituig 
the placenta or membranes from their attachment and forming 
a retroplacenlal clot (Dg 38) The hTmorrhage may be 
entirely external or entirely interna) (concealed) or starting ns 
a concealed htmorrhage it may later become rexealcd, some of 
the blood or serum that Ins collected bclutid the placenta or 
membranes finding its way, owing to the onset of uterine con 
tractions, through the cervix into the vagina 

In the conceiled \aricty there are, in addition to the retro 
plicental clot changes m the utenne wall that lia% e important 
bearings on treatment The muscle, especially m the region of 
the plncental attachment, is infiltrated by cxtravasateil blood 
tliat plouglis up and more or less seriously injures the muscle 
fibres the mdu idual fibres being tom and tlissocmted from each 
other The extrasasatedblooilmay bevisibleas laige ccchymoscs 
on the peritoneal surface Sometimes too the pentoneiim is 
extensively fissured anti the peritoneal cas ity may contain free 
blood 1 nrgcly in consequence of these injunes the muscles of the 
abdominsl wall are in a state of spasm and tlie pnticnt sulTers from 
shoch, wliich IS the most outstanding clinical feature arid dominates 
treatment PartK, too, because of tins injury, parth because 
of the sudden distension which it undergoes when blood clot 
collects behind the placenta, the uterus is often atonic, and 
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therefore unable to contract and retract is well as it should No 


doubt the absence of contractilitj 
The most serious cases arc those 



IS partlj due also to shock 
m wluch the power of con 
traction is so far lost that 
the hEmorrhage is entireh 
concealed Fortunately, 
these are rare, but when 
the\ occur the niortaIit% 
IS extrcmeh high 

To this hajmorrliagic 
iniiltration of the wall of 
the uterus Cou^ claire, m 
1911 ga\e the name of 
opoplfxtf vtfTO placet} 
tatre He traced the 
blood to capillaries that 
hadgirenwaj la addi 
tion to the L'cmorrhage 
(edema is a stribng fea 
ture the fluid being co 
agulable and of an albu 
nunous nature Tlirom 
bosis of reins lias been 
described bj several 
authors but doubt CMSts 
as to whether it is patho 
logical or mereh the 
normal thrombosis that 
occurs in the utenne 
reins after the placenta 
has been separated The 
dissociated muscle fibres 
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IlccmorrJiage xn the Appeiida^s Tlie extra\a«ation of blood 
m utero placental apople\j is not limited to the uterus The 
broad ligament is often the seat of extravasation a%luch maj be 
extensive enough to form a large h-ematoma, and similar hannor- 
rhages are often present m the ovary and tube 

Minute liffinorriiages liave been described in otlier organs, sucli 
as the liver, supra renals, gastric miicosa,dmphragm, endocardium, 
and meninges Il'ematuria has been often observed (Oldfield, 
/abate), also epistaxis, hiinateinesis and cutaneous ecchjnnoses 

Pre eclampUe foxcemta is often associated with premature 
separation of t}ie phreits, and especially with utero placental 
ajioplexy There may be eclamptic convulsions vvitli the 
characteristic changes in liver and kidne> It is noteworthj that 
eclamptic changes Ime been found m these organs even when 
convTilsions have never occurred This condition was first 
described bj Paul Gar m 190C, and was called b> him 
“ eclampsisni " Since then other similar cases have been 
described by I’ortes, Rroulia, Kellogg and Goethals 

Bilateral cortual necroats of the Kidney is sometimes associated 
with concealed accidental hxmorrhage Its wtiologj,and the 
reliitionship between it and concealed hiemorrhagc, are discussed 
elsewhere (p 327) 

PbcejiSal Jv/arclion Multiple white and red infarcts of tlie 
placenta are commonly associatevl with occidental hsemorrhage, 
cspeciallj of the concealeil variety, but their significance is 
disputed ‘ 

etiology. The following are the chief causes that have from 
time to tune been broiiglit forward to account for the occurrence 
of accidental hiemorrhage 

Injury Since the time of Mauriceau at least, premature 
separation of the normally implanted placenta has been attributed 

' Tlie moat likeb explanation m that they ereduo to a toxin «hich destroys 
tlio tyncjtmm lining tlie intervillous spaces As the 8ync>liiim»cla like a 
V uscular eudotlielium in (hat >t prevents coagulation of the blood its destruc 
ti< n lends to clotting \ ilU embetldetl in tlw clot die because they no longer 
receive nourishment, os the^ noimalijr do from the blood in the maternal 
sinu»e«,v«hich hasclottcil around thom and tho clot and embe<lded viUi form 
the rod infarct— a dm solid area ofUn halt an inch or more in diameter As 
tho blood pigment is aheorbol tlie infarct becomes hard and white The 
ha-morrliagcsin the wn}] of the ulenwand elscwbero may he accounted for by 
the acti m of the same toxm destroying the endothelium in the capillary walU 
;t»t aa it destrojrd tho endothebiun oi tho maternal smusea in the placentm 
(tho avnc>tium) or it may ho that liter are due to the Basoriat<-<l hypertension, 
ripenmirifol evKlenca in support of tl»e former View ha.v been ontauied by 
Cladvsll Didds and the ouilior 
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to injuries such as a fall or blow on Uie abdomen strain from 
lifting a heavj weight jolts coitus or even emotional disturbance 
Occasional]} there is a quite definite history of such mjurj as in 
a case recorded bj Edgar m which the woman pregnant eight 
months whifst hanging cfothes from the fire escape of a tenement 
house leaned hea\ ily with her abdomen against the iron railing 
faintness and hjemorrhage starting immediate!} or as m 
Pankow s case in which the bleeding began during coitus and was 
explained b} the sudden turgescence of the uterus In man} 
cases howe^er m which trauma is claimed as a cause the 
hteroorrhage has onl} begun some dajs later and m such there is 
probabl} no setiological relationship At the same tune we Ime 
alreads seen (p 140) that m the performance of external cephahc 
\ eTsion in breech presentations partial detachment of the placenta 
resulting m antepartum hjemorrhage is one of tl e recognised 
dangers There is no doubt that injury apart from that sustained 
in the performance of this operation is a s er} rare cause of acci 
dental haemorrhage 

Torsion of the hums In 1917 Morse sought to prose expen 
mentall} that torsion of tl e uterus was a frequent cause He 
showed that b} ligatuimg all three groups of \ems going off from 
one born of the rabbit s pregnant uterus placental separation was 
produced with a h'emorrhagic infiltrotion of the uterine wall sitni 
lar to that m uteto placental apoplex} but that onl} a temporar} 
C}anosis occurred if two of the outgoing reins were tied There 
IS howerer no other evidence that tors on pla}'s an} important 
part On all the man} occasions on which the abdomen has been 
opened in concealed hiemorrhage either before or after death onl} 
in one had the uterus undergone anj marked degree of torsion 
such as would be likely to cause separation of the placenta This 
nas the case of Ghnski in which a woman nme months pregnant 
was suddenly seized with abdominal pain and v onutmg without 
anv apparent cause and died tliree hours later At the post 
mortem examination the uterus and appendages were found to 
hare undergone axral torsion thrati^ three fourths of a circle 
(S'C") The nail of the uterus was infiltrated with blood and the 
lower part of the placenta and the adjacent membranes vrere 
separated from it b} a large dot The ftrtus was dead No 
urinary examination seems to have been made but microseopicall} 
the hrer and kidne} s irere normal 

Thro hosts of retns N oung states that he found thrombosis 
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of the left ovanan vcm ui one case, and believes that this explains 
both the placental separation and the Iismorrhagic infiltration of 
the uterine wall and appendages The experiment of Morse, 
however, proved conclusivelj that the h'emorriiage never occurs 
unless all the v eins draining one hom of the pregnant rabbit s 
uterus are tieil Besides otiicr observers have failcil to confirm 
the occurrence of ovarian thrombosis or of thrombosis of other 
main v cins 

Eiidovietnlis Tins has been often claimed ns the cause (von 
Weiss Seitz, etc ) The claim was based on the presence of 
leucocytic infiltration of the placenta and uterme vrall This 
however, is by no means constant and vv hen present it is probably 
due to infection after placental separation has occurred some 
times at least from an intra utenne pack inserted to control 
bleeding Iso one to da} seriously believes that endometritis 
plays an} part 

Traction on the Vmhihcat Cord The separation of the placenta 
has been often attributed to traction on a short cord The best 
known case is that pictured and described b} Pmard and ^ arnier 
m their Atlas of Obstetrics, but traction on the cord was onlj 
blamed m absence of any other ascertained cause and as the 
patient w as not ev en m labour it is didicult to see how a short cord 
could so puU on the placenta as to separate it It would be more 
concemible during descent of the feetus in labour but the theory 
would fail to explain the large majontj of cases m which the 
separation of the placenta takes place before labour begins 

Torirmia ofFregnancij There can no longer be any doubt that 
the chief stiological factor is to he found in pre eclamptic toxismia 
Since Chantreuil, in 1881, and Feliling in 1885 observed that 
nephritis and accidental hemorrhage were liable to be found 
together, the association has been noted b> everj writer Gaifami 
found albuminuria m 80 jicr cent and eclamjisia in 6 per cent 
Portes found toxscmia m 98 8 per cent and eclampsia m 8 3 per 
cent In twenty three cases of accidental luemorrhagc from 
1927 to 1932 m University College Hospital there was cv idence 
of toxemia in 83 per cent In one of these there was bilateral 
cortical necrosis of the kidnevs 

4\ hat IS the re lation between Uie lox*cmia and the pla centa l 
sp pirotioii ? llie almost umvcisal bcli^ is that the toxfcmia is 
the cause of the placental separation Young, however, liolds 
that the placental separation gnes rise to the toxrcmia b> the 
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abs orption of poisonous autohtic products from the partly 
se parated placenta But this h\-pothes s offers no explanation 
of the placental separation except thrombosis in an osanan sem — 
an explanation that we have already dismissed as inadequate 
The follow mg considerations go to show that the toxsemia js the 
cause of the placental separation rather than its result 

(1) Cases are commonl\ observed in which accidental hsmor 
rhage supervened suddenlj in patients ahead} under supervision 
for pre-ecJamptic tovaeniia Kellogg lias seen eight such cases, 
Goethals elei en tMulndge lUiams three and the author fn e 

(2) Cases base been observed in which the patient had h\ per 
tension onli without albuminuria or-etlier s gns of kidnes invoh e 
ment prior to the onset of hscmorrhage The following case 
reported b} WTiitndge Uilliams is peculiar!} mstructne Tlie 
patient had essential hj-pertension m the medical clinic before 
pregnane} IThen she became pregnant she was observed in the 
obstetric clinic for se\ eral weeks for the same reason the blood 
pressure \ar> mg from 206 to 200 systolic and from 150 to 110 dias 
tolic There was no albumm in the urine at an} time AMien labour 
began the fcetal heart sounds were audible the blood pressure was 
240 s}'8tolic 140 diastolic, no albumm Some hours later she 
began to bleed and the fortal heart sounds disappeared H\’Stcr 
ectom} was done at once and 500 c c of old blood clot were found 
behmd the placenta The patient died fi\e minutes later but no 
post mortem examination was obtamed 

(3) Many observers have noted that patients with chrome 
nephritis are peculiarly liable to ha\e accidental liffmorrhage 
(Polak FitzGibbon Broime) Indeed FitzGibbon reports a case 
m which a patient with chronic nephritis had accidental h^mor 
rhage m three successne pregnancies Browne and Dodds 
produced chronic nephritis m animals before pregnane} b} 
injecting sodium oxalate and foimd that in these ante partum 
hiemorrhage occurred spontaneously in the second half of preg 
nancy In one it occurred in two and in anothenn four successive 
pr^nancies Besides it is well known that in chronic nephritis 
of the more severe degrees pregnane} usual!} ends m death of the 
festus in the earher months In such cases the placenta is found 
to be extremel} mfarcted Now there is reason to believe that 
some at least of the y arieties of placental infarcts are comparable 
m the mode of their production to accidental hicmorrhage If this 
is so it IS strong evidence m favour of the yuew that accidental 
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he morrhage is not the ca^ise but the result of pre-eclamptic 

“Toung claims that; he has f<mn<l support for his \ le^r m the 
finding b> ^filler and himself of albuminuria m a large percentage 
of patients with placenta ptscMi after the occurrence of bleeding 
But Ghdss H Dodds, m Unneisity College Hospital has found 
albumin sometimes in large amounts, in the urine of 90 per cent 
of patients in labour, and as manj of \ oung and Miller s patients 
were m labour, this e\ idence has no weight whatsoever 

(4) Attempts haa e been made to produce albuminuria, and the 
changes in the liser and hidnejs cliaracteristie of preeclamptic 
toxiemia b\ artificial sejiaration of a portion of placenta m 
animals but always without success See also Ghnski s case 
(p 24C) 

IIoj; does Toxaemia cause Accidental lIa:morrhage ? \anous 
explanations suggest themsehes, of uhicli we shall discuss onlj 
three 

(a) Degeneration of the Vessel II alt This explanation was offered 
bj IVhitridge ^ illiams in 1915 when he described degenerate e 
changes m the walls, espeaally m the intuna of the smaller arterioles 
of the uterus He believed that the} were due to a circulating 
toxin resembling snake poison, which weakened the wall and 
thus caused the hemorrhage By 1025 he had abandoned this 
View as he had failed to find the changes in six further cases 
examined 

{b) Areas of Focal A ecrosts tn the Muscle of the Vtems and t « the 
Walls of the Vessels In 1920 Gordon Ley reported the finding of 
such areas, and believed that the} were due to a circulatmg toxin 
wluch also caused the luemorrhage and cedema He stated tluit 
the necrosis of muscle was not the result of the hemorrhage, as it 
did not occur in areas in which hTmotrhage ivas present Other 
obser^crs (including Milhams himself in 1925) have failed to 
confirm this, and the theorj is now onl} of historical interest 

(c) Hypertension This explonation v>as ad\anced m 1912 b} 
M nlhch to account for the placcntnl thrombi (infarcts) so common 
in pre-eelamptic toxajmia and eclampsia He believed tliat the 
hypertension mechanicall} injured the S}nc}tmm covering the 
V illi so lliat a coagulating substance was produced therefrom, and 
that the visceral hamorrhages of eclampsia — m brain, liver 
kidne}, etc — were due to the strain on the walls of the smaller 
vessels. The retroplacental lizmatoma and the hamorrbages m 
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the wall of the utems and elsewhere in accidental hTmoirhage 
ma\ be produced in the same way This ^ lew appears to recen e 
support from the following considerations — 

(1) Bleeding may occur in essential hj'pertens on when there 
is no recognisable e^ idence of kidnej disease nor of pre eclamptic 
toxTmia The case of ^Vhitndge UiUiams recorded abo\e 
(p ‘>48) is instructive in this connection 

(2) Bleedmg often starts for the first time during deli\erj when 
tl ere is a physiolog cal rise of blood pressure 

(3) e shall see (p ‘>51)thatthepnmigraMda andthemultipara 
are equallj 1 able to acc dental haemorrhage The former is more 
liable to pre eclamptic toxiemia with h 3 'pertension the latter to 
chron c nephritis and essentia) hjiiertension The only factor 
common to both is the hypertension 

(4) haTre seen that eclampsia occurs m about 5 per cent of 
patients with accidental hamorrhage Probably the percentage 
would be higher if lucmorrhage and shocX did not cause the blood 
pressure to fall to a safe level The effect is m fact much the same 
as would be obtamed by venesection but greater because of the 
added shock 

Hovd does Hyperiensto » lead to Premature Separation of the 
Placenta f )) e maj accept the ^new that the added strain on the 
thin walls of the engorged capillar es in tl e uterine wall and of 
the dec dual s nuses maj itselfbesufficienttoleadtotheirrupture 
But it seems more likely tliat the arteriolar spasm present in 
hy pertension leads to anoxgmia a nd undemutotion in t he ca pillary 
w alls dis tal t o the contracted area so that the y readily give way 
when the spasm temporaril y relaxes and the capilianea oecoroe 
agai n sudd enly engorged with bloo d This explanation is similar 
to that advanced by W estphal and Bar to account for the occur 
rence of cerebral htmorrhage in hypertensive conditions 

Other Causes of Acetdei tal Hr^morrhage There are some well 
obsersed cases in which there has been no evidence of pre 
eclamptic toxasmia or hypertension at any tune before the onset 
ofhsmorrhage Such was a patient at Unnersity College Hospital 
who had attended regularly at the antenatal clinic the last 
time a week before admission with sesere concealed accidental 
hasraorrhage There was no reason to believe that hypertension 
had dex eloped m the week prceed ng admission for throughout 
her pregnancy no abnormality had been noted though she 
appeared to be under nourished The cause in these is at present 
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unknowTi, but it is suggested that it is some dietetic deficienc>— 
possibh Mtamin C Ja\ert suggests that the bfcmorrlnges 
including retro placental h'eniatomata, are of fcetal origin and 
reports a case m ssliich thej acre associated sMth \itainm K 
deficiency m the infant Tlie mothers prothrombin eoneentrition 
nas normal but that of the infant was 13 per cent of the iesel 
III the normal adult 

The present position regarding ffitiology may therefore be briefly 
summarised as follows — 

(1) Trauma, especially by a blow on theabdoraen, may sometimes 
cause accidental hsemorrliage, but such cases are rare Attempts 
at external cephalic version are responsible for a fesv cases 

(2) Torsion of the uterus is a sery rare cause, but at least one 
authentic case is reported 

(8) There IS no eMdencetlmt traction on the cord endometritis, 
inflammation of the decidua, or uterine nail or degenerative 
clianges in the muscle or larger vessels of the uterus play any 
part 

(4) Preeclamptic tovaimia or even eclampsia is frequently 
associated with accidental htemorrhage, and an ictiological 
connection between them must be assumed 

(5) There is much reason to believe that hyTiertension is the 
factor in the pre-ecUmptic toxaemia that is responsible for the 
hsmorrhage 

(6) Essential hypertension may , in absence of pre-cclamptic 
toxiemia, cause accidental haemorrhage 

(7) Chrome nepliritis predisposes to accidental hiemorrliage 
It probably does so by v irlue of the hypertension accompanyung it 

(8) Some cases may be due to dietetic deficiency — possibly 
ntamin C, E or K 

Clinical Features About one case m four occurs m a primigravida 
As the relative frequency of primigravndas and multipar® in the 
general population is 1 to 4 the liability of the primigravida and 
tlie multipara to accidental hamvorrliage is about equal 

In the concealal variety the symptoms are cliaract eristic The 
patient, usually m the last weeks of pr^nanev, is siiddenh 
seized with faintness and severe abdominal pain, with or 
without vomiting The pom is variously described as “mtoler 
able anguish," "as if about to burst," "the greatest torture," 
" a distressing feeling of tightness," ** very v lolent cramping 
pam ” Shock is usually very severe, and out of all proportion to 
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the amount of blood lost The face js pale, and the pulse weak 
and rapid There maj be signs of pre-eclamplic toxasniia, such 
as tedema, albuminuria and hj^iertension, though if shock is 
se\ere, the blood pressure maj have fallen to a normal or sub 
normal lev el 

The abdomen is hard, tense, tender and of wooden consistence, 
and is often larger than it should be for the period of pregnancv 
This undue size is caused b\ the retroplacental haematoma Tlie 
caseof Chevalier IS often quoted in vv htch a post mortem Cxsarean 
section on a patient whose uterus was the size of a full time 
pregnane} rev ealed onl} a three months' fetus, the great size of 
the uterus being due to retroplacental clot 

The fetal heart sounds are usuall} maudible, as the fetus is 
killed if more than one third of the placenta is separated It is 
nearl} alwavs impossible to palpate the fetal parts, parti} 
because of interv enmg retroplacental clot, but chiefl} from spasm 
of the abdominal muscles 

Sometimes there is a localised bulging corresponding to the 
retroplacental clot Labour pains are usual!} absent — at least, 
while the shock lasts 

\ Bgmal bleeding, or the loss of bloodstamed serum sets m in 
most cases sooner or later, that is, as soon as the uterine muscle 
regains its tone and begins to contract It mav, however, be 
entire!} absent throughout but this is rerv rare IVlien the shock 
pas5» off, labour pains begin, but contmctions are apt to be 
weak After deliTcr} the placenta is nearlv alwavs rapidl} 
expelled with a quantit} of old blood clot, some of which adheres 
firm!} to the depressed area of the placenta 

In entire!} external accidental ha?nioiThage, the onlv sign is 
bleedmg from the vagina Tliere ma} be antecedent pre 
eclamptic toxsemia, chronic nephritis, or h}'pcrtension Shock is 
absent except such as ma} be accounted for b\ the blood loss 
As none of the blood is retained in the uterus the abdomen shows 
none of the characteristic signs found in concealed hsemorrhage 
The fetal parts can be palpated and unless th^ placental sepora 
tion has been very extensire, the fetal heart sounds ma} be still 
audible 

Diagnosis In the concealed form there is usual!} no difficultr 
m diagnosis The histor} of preceding toxemia, chronic nephritis 
or h}'pertension, the pallor, shock, and restlessness, the tense, 
tender and wood} abdomen, the unpalpabilit} of the fetal parts, 
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and tlie absence of fcrtal heart sounds, wjth or without vaginal 
bleeding are almost pathognomonic e occasionally see cases, 
however, m which the abdomen is less hard than usual and in 
which the fcctal parts especially the head at the pelvic brim are 
palpable If the head is ei^aged or engaging in the pelvis it 
favours accidental hTnaorrbage rather than placenta praivia 
Concealed h'cmorrliage, too, is extremely rare in placenta 
praiv la, so this can almost be excluded on that ground alone 
Diagnosis from rupture of the uterus may cause difficulty if 
the bleeding sets in during labour, as sometimes happens The 
history is, however, quite dilTcrent Obstnicted labour usually 
precedes rupture of tlie uterus but shock collapse and extenni 
blee<hng may occur m both In one case m University College 
Hospital concealed li-emorrhage was closely simulated by a 
volimlus of the ciecum and ascending colon, vrhieh was only 
revealed on opening the abdomen The external variety must be 
differentiated from the unavoidable h-rmorrhage of placenta 
pRBvia This con only be done with anything approaching 
certainty vvith the patient under genenl amssthesia and the 
vrhole hand m the vagina, the forefinger being then introduced 
through the mteroal os and passed up as fvr as possible in an 
endeavour to reach the upper border of the lower segment at 
every part of its circumference If the placenta is not m thelovrer 
segment, the h-cmorrlngc is accidental The value of \ rays in 
diagnosis is discussed elsewhere (p 
Prognosis In the great majority of cases the bleeding is 
revealed, comparatively slight in amount, and with rest and 
treatment of the undcrlving tox-cmia or liv perleriston mav not 
recur, pregnanev then proceeding to term md entling normally 
The prc^osis is best m the revealed form there being no shock 
except tint explained by the loss of bIoo<) which nnv or may not 
l)c large In the cntirelv concealed tv pc which is rare the 
prognosis is worst the uterine muscle lieing much injured and 
severe shock resulting wluch mav bcfatal Tlie loss of tone in the 
uterus causes inertia winch prcilisposes the patient to post 
parliim liTmorrhagc should she survive delivery In 22 cases 
collected by Harncs, the liTmorrhagc was cntirelv concealed m 17, 
13 died and 4 recovered In Goodell s collected series of JOC cases 
of the concealed and mixeil tv pes ojjlv.Stmolhcrs di«l(51 per cent ) 
and only 0 children sun iv ed In all types taken together, including 
those m which the liaiinorrbsge is c^v revealed, the matcmsl 
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^Vatch pulse and blood pressure and size of uterus 
^Vhen recovered from shock pitocin 2 units e\ery 
half hour till good psms begin Care should be taken 
that the he of the foetus is longitudinal before pitocm 
IS gnen otherwise the contractions induced may 
rupture the uterus As the abdomen is hard and the 
foetus impalpable this generally entails a vaginal 
exam nation T1 is should not houe\er be carried 
out till the patient has recovered from shock and an 
anaesthetic should not be administered 
Abdominal bmder 

If bleeding still contmues and labour pains are absent Cscsarean 
section with or without h>stercctom> If li>sterectom\ is con 
siilcred unsafe on account of the patients condition the iitcnis 
maj be ficu n up o\ cr a gauze pack 
If bleeding continues and uterus is contracting and os definitely 
dilating rupture membranes and applj binder 
Blood transfusion if necessary after hemorrhage controlled 
whether bj Ciesarean section or otherwise 
No pack should be used in concealed haimorrhage as it increases 
sliock and may cause infection and thus prejudice chances if 
Cesarean section has to be carried out Also it is meffectiv’c as 
uterus is atonic 

(2) 1/ patient vt Labmir and Os ddaltng Rupture mem 
branes apply binder Pitocm may be injected if 
necessary 

In all cases treat toxiemia if this is present Carefully guard 
against post parlum htemorrl age 
T1 e value of blood transfusion in nil severe cases is to be kept 
in mind 

^ ery little comment is necessary on this outline of treatment 
As m placenta pncvia treatment m the patient s home is usually 
inadvisable and even a vaginal csaniination there is to be 
discouraged As pointed out previously ([» **23) it is useless 
unless it can be carried out under a general aniesthctic and n ith 
the whole hand m the v aginn 

Ezlfrnal Ilm torrhage only In cases of external hirmorrl agt 
It will be necessary to diagnose from placenta pncvia (p -19) 

It will be observed that Carsatcan section is to bt preferred to 
the vaginal pack if the patient Is not in labour and the blecdmg 
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IS severe The pack, is probably entirelj ineffective and is 
dangerous as it maj cause sepsis Tliere is no evidence that 
it controls Weeding bj compressing tlie uterine arteries as 
Tueedj claimed 

If the patient is in labour the treatment is nearly ahvaj s simple 
and rupture of the membranes with the addition of an abdominal 
binder is all that is necessarj 

Concealed IIcemoTThage or Cottcealed and Rrealed In this 
case shock is usually serj sesere and must be controlled before 
any actne treatment is undertaken During shock the uterus 
IS unable to contract and therefore the administration of ecbolics 
IS useless The use of Die tagmal pack in concealed heemoTThage 
cannot be condemned too ttronghj If it is properlj inserted it 
alwaj s adds to the shock alrcadj present It causes sepsis and 
this contra indicates C'csarean section e^en though as sometimes 
happens the latter is necessarj to sa\e the patient s life Finally, 
as the uterus is atonic the pack is useless either to control 
hemorrhage or to induce contractions 

Cesarean section has a definite though limited place m treat 
ment Hysterectomy is seldom necessary even m the concealed 
variety But if when the uterus has been emptied by CkTsarean 
section It does not contract sufficiently after injection of pitocm 
(pituitary extract should never be used) uito its muscle and the 
apphcation of hot cJoths and it appears to be dangerous to feav e 
it hysterectomy may be perfonned but it is rarely iiccessirv 
As an alternatne to hy sfercctomv which is a serious procerhiro 
in an already bndlv shocked patient the uterus after cmptving 
it by Desarean section nngJit be sewn up ov cr a gauze pack the 
end of which is packed down through the cen ix into the vagina so 
that it can be w ithdravrn easilv twenty four Jiours liter 

In the third stage the placenta is usually rapidly bom ind is 
followed if there has been concealed hsemoirhage by a quantity of 
stale blood clot and old fluid blood Post pirtum hremorrlnge is 
bable to occur as the uterus has been ov er distended and its muscle 
has been damaged by the hremoixhagic extravasation It should 
nev er be forgotten that a slight post pirtum bleeding tliat m a 
normal parturient w ould liav e been of little account, may be fatal 
to a patient who has lost severely before delivery Oreat care 
should therefore be taken to guard against post partum h-emor 
rhage, and preparations includmg m serious cases those for blood 
transfusion should always be made to deal with it 
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Prophylaxis llie possibjbty of the prevention of accidental 
hfcmorrhage should not be lost sight of, especially m view of the 
evidence that hypertension plays a predominant part in its 
causation The importance of the early diagnosis and treatment 
of preeclamptic toxiemia, and especially of its accompanying 
hyTiertension, cannot be over-emphasised The possibility, too, 
that dietetic deficiencies play a part m the causation of some cases 
should he borne in nund (p 26(1), but rcgardmg this we know at 
present little or nothing 
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CHAPTER MHI 


CONTRACTED PELVIS AND DISPROPORTION 

Tre various types of pelvis met with m the female maj, 
following the work of Caldwell and ^loloj, be classihed as 
follows — 

( 1 ) The Aormal Female Pelvis (Gi/Jtecoid Pelvis) (Fig 39) 
The characters of this form are well known — ^the room^ , rounded 
inlet the wide subpubic angle mth everted descending pubic 
rami the wide sacro-sciatic notch, and the shallow yet roomy 
ca\it} The pelvic brim index (true conjugate X 100/greatest 
transi erse diameter at brim) is o\ er 00 Antero posterior positions 
of the lertex are the rule 

(2) The Generally Contraeled Pekts This pelvis is normal 
in shape but small m size It ts found in women of small 
stature and build but who are otherwise well formed The babj 
IS usuall) small so that there is often no trouble m labour The 
peh is IS llowe^ er funnel shaped and the outlet contracted m about 
.0 per cent of the cases and this ina^ lead to arrest on the peU ic 
floor 

(8) The MaleType{A»droidPelvis){T3gs^ 41 and 42) Thispehis 
is ser> common but many of the women suffer from menstrual 
abnormalities and are sterile The sacro sciatic notch is long and 
narrow and the sacro spinous ligament short The subpubic angle 
IS narrow the descending ranu of the pubes passing directl} down 
wards at an acute angle to each other and there is no eversion of 
their free edges The pubo iliac portions of the ilio pectineal lines 
pass backwards from the symphysis at a relativel} acute angle to 
each other thus lessening the spaciousness of the fore pelvis 
The symphysis is deep (7 cm or more) and the true peh is as 
measured on a perpendicular line from the tuberosities of the 
ischium to the ilio pectineal Ime along the posterior border of tlie 
obturator fnramrn is increased Jn depth This mcrease in depth 
and the consequent greater length of tJie descei ding pubic rami 
may occasionally make the ischial tuberosities far apart The 
sacral promontorj projects far forward produemg a kidney 
shaped brim in which the widest transierse diameter is nearer 
than it should be to the sacral promontory, and the posterior 
segment of the peh ic inlet (the part behind the mdest transs erse 

ZS8 
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1 ) f tographs of the averngi mile ichis. ( 1) Inlet view (/J) \n(crior view fC> LalernHievp 

(CalJwtll and Sloloy ) 
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diameter) is small The sacrum is vider and straighter ^ than m 
the normal female pehis and finally, the four iralls converge 
toward the outlet so that increasing difRcultj ma\ be met with as 
the head descends Caldwell and Molos believe the android pcl\ is to 
be one of the commonest abnormal forms met with and it occurred 
in oser 30 per cent of the skeletal material evammed bj them, 
>.o doubt man> of the peUes diagnosed as ‘ flat are realK of 
this tjpe The head tends to engage in the posterior or trans^erse 
position and mid pehic arrest is apt to occur if the transverse 
diameter of the outlet between the ischial spines is short 
(4) The \on nelety Flat Pelets {PlaUjpeUotd Pel «) (Fig 41) 



tic 41 Classircat on ofpeUeswiih rojyvt to th*" inlrt (\)Thc 
I lalypclloid tvpe (II) \ndro d tvpc (C) Cvnecoid tvpe 
(D) Anthropo d type (CaWwell and Molov ) 


Theantero posterior diameters of the inlet and cant) are shortened 
and the transverse mcrcased The pclvnc brim mdev (see p 25S) 
IS under 00 per cent The head engages in the transv erse diameter 
of the inlet Caldwell and Moloj belies e this peh is to be rare 
and It occurred in onij about 2 pw cent of their cases Vs noted 
above it is probable that the android ijcIms has been often 
mistaken for it 

(5) The Anthropoid Pel u (Figs 41 and 42) TIus pelvis bears a 
close resemblance to tliat of the antluopoid apes Tlie saenim is 
long narrow and erect has often siv segments and is placed far 

1 Ince and lounp howevxr from examination of SO male pelves founl 
that the sacrum u much more hjghl> curved in the male than in the female 
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back jn the peh is The sncro-sciatic dotcli is wide and shallow 
TJie antcro-postcrior diameter of the inlet is lengthened, and 
the Irarmerso shortened The subpubic angle is nairon, and the 
anterior part of the inlet is tmngular in shape, because the iho- 
pectineal hn« flare baeJnrards acutelj from the symph} sis The 
head can onlj engi^ in the antcro jiostcrior diameter, and if the 
lie id passes the inlet in the posterior position difliculU will often 
be exiieriencetl in rotation, because of the short transserse 
diameter Delivers ma\ best be accomplished by forceps m these 
cases Mitli the head in the posterior position (face to pubes) 

In nil the abo\ e ta^pes the form determined onlj b> sexual. 



lie 42 CliMifouitun of pei>o« from (I V latrni aspMti ( V) Thi 
amlmi 1 type Note the extreme male tvpc of K.tero sci itie 
notcl tUlTlc pMiecmd t\i>e Tic sacro-siiatie notch is 
wide (C) Tlic nitlhm|>oHl t\l>e Note ll e extreme width ni I 
shallonmr'S of tl csaCTO STMl t notrh (Caldwel} and Molo> ; 

mtial and hereditnr\ influences In tbc taio following classes tfie 
nbnornmhtj is due to palbological processes 

(0) 7he Iliclcly Pcliis \artous deformities maj octur up to 
tlie psoudo-ostcomalacic In mans the deformity is so extreme 
that the only possible treatment is Ciesarcnn section Irom the 
obstetric point of > lew the most important is the rickety flat pelt is 
m which the sacrum is rotated through a tmnsserse axis passing 
through tbc midille of the sacro-ijinc joints so that its promontory 
js thrown forwards and its lower end backwanls The aiitero 
posterior diameter of the inlet is therefore shortened and that of 
the outlet incrcasetl The innomin ite lioncs arc flared oiitwardt, 
so that the diffemiec b< tween the interspinous and intercrisLal 
diameters ts often less tlian four flfths of an inch (J cm ) 
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(7) Asjmmdncal Pelves In this group are placed ^ arious rare 
peh 1 C deformities due to such causes as hip joint disease con 
genital dislocation etc There is generally spinal cun ature and 
the peh is is tilted to the diseased side and the lateral margin of the 
brim on the sound side pushed inwards and straightened ■Vtten 
tion is drawn to the condition bj the obsious lameness and 
lielormit} 

Contraction of the Pelvic Outlet (p 2 &i) 

Diagnosis of Pelvic Contrachon In cases of extreme pelvic 
contraction there is usually no difficult}, for there are alwajs 
other obvious deformities and often the stature is verj short In 
the more moderate cases there are seldom such obvious danger 
signals and attention should be paid to the following pomts 
(1) The Obstetrical History This maj give most important 
information for example, the nature and result of the previous 
labours and the weight of the child If a woman has given birtli 
easil} and spontaneous!} to an 8 lb child that is alive and well and 
if the weight of the child can be verified contracted pelvis can 
generallv be excluded There are lowever occasional except ons 
to this rule MacLcnnan m a studv of the cases of contracted 
pelvis m Glasgow found that spontaneous deliver} of a bve 
infant weighmg 8 lb 4 oz occurred in one case of severe pelvic 
contraction (true conjugate Sj inches or less) while m two cases 
of moderate contract on (true conjugate o\ er 3j inches and less 
than 3| inches) a live 8 lb child was bom spontaneouslv 

('’) Tie 4pj)eaTanee of the ^ Oman including Stature The first 
antenatal examination should alwa}s include measurement of 
the patients height She niav be well formed but shorter than 
norma! when generall} contneted pelvis should be suspected or 
the short stature ma} be due to rickets of which other signs may 
or ma} not be present in the skeleton 

It IS important to remember that there ma} be a slight or even 
moderate degree of pelv ic contraction though the patient shows 
no other clinical ev idence of Tickets. It is usuallv said that the 
presence of male secondarv sex characters such as a male distribu 
tion of hair on abdomen thighs etc should lead one to suspect 
an android pelv IS but Ince and \ouiig failed to find any conclusive 
evidence of carmeetton bctwcCTi them Caldwell and ^lolo} stress 
the importance of the jifriiieafsIojJemdiagnosis of the t}'pe of pelv is 
hen tl e woman is m the htholomj position the slope will be 
foimd to var} from a perpendicular to the horizontal to the other 
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extreme m v,hich tlie inclination forms an acute angle A\ith the 
floor, the average slope being somewhere between these extremes 
An acute inclination is most often seen in tlie android forms, the 
tuhcrositics of the ischium projecting considerably in advance of 
the symphysis, and thereby producing a marked perineal slope 
Important information may also be gained by palpation of the 
subpubic angle In the male type of pelvis the descending rami 
of the pubes are straight and gnp the examining finger 

(3) iVott engagement of £Ae head m a pnmigras ida three weeks 
before the expected date of delivery is always a suspicious citcum 
stance There are other causes (p 86) hut contracted pelvis is 
one of the commonest and must alnajs be excluded 

(4) Malpreaenialiona, especially shoulder presentations, and 
particularly in a primigravida should always arouse suspicion A 
transverse lie in a multipara is often due to a lax abdommal wall 

(5) Pendulous Selltj This, especially in a pnmigrovida should 
always lead one to suspect contracted pelvis The abdomen is 
pendulous because the foetus lies entirely above the peU ic brim 
In a multipara it may be due to lax abdominal walls 

(0) Pehic Measurements TJiese should never be neglected 
for they are of great assistance in, for example, diagnosis of the 
generaU) contracted and of the simple flat and rickety pelves In 
the generally contracted pelvis the measurements are smaller 
than normal, but they are diminished in proportion to each other 
For example, the interspinous diameter may be 8 J inches (21 5 cm ) 
the mtcrcnstal 9^ inches (24 1 cm ), and the external conjugate 
7 inches (17 7 cm ) In the nckety fiat pelvis the difference 
between the interspinons and mtcrcnstal diameter js usually less 
than I inch (2 cm } though it may be quite norms! In both the 
generally contracted and the flat pelvis the external conjugate 
IS usually less than 7} inches (19 cm ), and the diagonal conjugate 
IS less than 5 inches (12 7 cm ) The method of taking pelvic 
measurements is described on p 07 Of all the measurements 
the most important is the diagonal conjugate, and, in measuring 
it, care must be taken that the linger reaches the promontory and 
is not on the body of the sacrum below it 

(7) At the same time ns the diagonal conjugate is being 
measured, other points, the importance of which in diagnosis of 
pelvic tyiie and capacity Jias been emphasised by Caldwell and 
Moloy , may he noted The ‘ angle of the fore pelv is ” betw ecn the 
sujicnor rami of the pubes may be accurately estimated by turning 
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the examining fingers anteriorlj on either side of the urethra ’’ “ In 
the majont} of cases the anterior portion of the inlet can be 
palpated for a considerable distance posteriorlj, and experience 
will permit the exammer accuratelj to judge the width of the fore 
peh IS The same information maj be gained on external exa 
mination by grasping the lower abdomen between the fingers and 
thumb at the lesel of the upper border of the ssmphjsis The 
superior pubic rami maj be thus felt passmg straight backwards 
and outwards from the symphj'sis and at an acute angle to each 
other The capacity of the posterior pelvis can be approximate!} 
estimateil on rectal or vagmal exammation bv palpation of the 
sacio sciatic notch and estimating the length of the sacro-spmoiis 
ligament * The examining finger locates the isclual spine and 
follows the most prominent part of the ligament to its insertion 
along the lower lateral border of the sacrum ” (Caldwell and 
Jloloy ) A short ligament, two fingers breadth or less m length, 
suggests a male pelns provided the sacrum is not abnormally 
curved forward m its lower part Fmalh, the anterior surface of 
the sacrum ma} be palpated to find whetlier it is concav c as it 
should be or straight or even convex 
Contraction of the Pelvic Outlet It is well known that outlet 
contraction of varying degree occurs m several varieties of 
contracted pelvis Examples are the justo minor (generally 
contracted) pelvis m which funnelling or exaggerated contraction 
of the outlet as compared with the inlet occurs m about 20 per 
cent of cases the obliquely contracted the k}'photic the spend} 
lolisthetic and the osteomalacic pelvis and in some cases of sev ere 
rickets With the exception of the first the deformit} is generall} 
obvnous and they are so rare as to be of bttle practical importance 
Funntl Pelvis in normal Women ^^^lat is less well known 
IS that outlet contraction due to funnelling sufficient to cause 
dystocia, may occur in pelves that show no other abnormaht} 
and m patients who show no evidence of rickets According 
to Thoms this is the most common variety of ’contracted 
pelvis m white women, and was present in 5 per cent of 
the cases examined fa} him and lYhitridge ^\illianis We 
have already seen that this funneUing is a constant charac 
teristic of the male pelvus and that it is often present in the 
android pelvis in which there mav be no other clinical abnormaht} 
Its importance lies largely m the fact that it is hable to be over 
looked until late m labour whoi it causes dela} in the midpelvis 
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or at the outlet neeessrtatinff delircry by forceps, which maj be 
easy or exceedin^lj difficult according to the degree of dispropor 
tion present It is responsible for mans of the cases of deep 
transserse arrest of the head in posterior positions of tlie 
occiput, while Caldwell and Moloy state that it maj cause 
delaj in dilatation of the cervix (prolongation of the first stage) 
Chassat Moir, too considers tliat it may be a cause of contrac- 
tion ring dystocia As the pubicarehis narrowed itsanterior part 
may be unable to accommwlate the head, which is then, during its 
exit from the birth canal, forceil backwards towards the sacrum 
w itli the result that deep perineal lacerations are \ cry frequent 

rhough most of the obsenations on the funnel peh is hai e been 
made in American clinics, the work of Hastings Ince and Jfatthew 
Young mUnuersity College Hospital, London shows that it is of 
frequent occurrence jn England Jn 893 w ojnen whose pels es w ere 
evaminctlby them the transverse diameterof the outlet was from 
10 to 85 per cent smaller than the trans\ erse of the inlet Of all 
the peUic sex characters examined by them the only two which 
had any appreciable influence in determining whether spon 
tancous delivery would occur or not were the size of the outlet 
and the width of the subpubic angle As dystocia through 
contracted outlet, liowcver, chiefly occurred in ppimiparte it is 
probable that the difficulties are increased by rigidity and 
perhaps thickness of the soft parts 

It IS generally agreed that if the trans% erse diameter (the greatest 
distance between the inner lips of the tuberosities of the ischium) 
measures 8 cm or less the outlet sliould be regarded as dangerously 
contracted Antero posterior contmction (of the diameter between 
the lower border of the symphysis and the tip of the sacrum) may 
also occur though it is less common than transverse narrowing 
They may, howeier, be associated and this odds materially to the 
seriousness of the prognosis As the pubic arch is narrowed and 
its anterior part may therefore not be asadable for passage of the 
licatl the prognosis for spontaneous dehs cry largely depends on 
the posterior sagittal diameter (the distance between the trans 
s erse of the outlet and the tip of the sacrum) Thoms states that, 
m general, if the sum of the trans\erse and posterior sagittal 
diameters docs not amount to 15 cm or o\ er spontaneous dcli\ ery 
of the full time child is unlikely 

The methods of measuring the outlet both by palpation and 
by X rays arc described onp 40 
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As to tre'\tnient it is onlj necessarj tosij here that bj putting 
the patient in the exaggefated lithotom\ position or in the Sims 
posit on with the lower extremities more slnrplj flexed than usual 
it is possible accordmg to Thoms to increase the antcro posterior 
diameter of the outlet bj as much as 1 cm 

Examination by X-rays See p 41, and Chapter XXXl 
Manual Method of roughly assessing Amount of Disproportion 
Some idea of the amount of disproportion between bead and 
pelvis can be formed by the followmg mananiiTe (Fig 43) 



Pio 43 ^lethod of e^tmial ag disproport on b% external esami 
nation The fectaJ head * gras|ied >n the left hand and tl e 
1 ead IS pusl ed do nwards and baeV -nrds nl& tl t pel vs u 
theavisof tl e inlet Tbeainoantofoierlap ifam isestmated 
by the fingers of the other I and placed o the front of the 
sjmphj's s (Cbassar Mo r ) 

Grasp the head with the left hand and push it downwards and 
backwards (in the axis of the inlet) into the pelvns at the same 
time place the fingers of the other hand (tlie forefinger will 
suffice) on the upper border of the sjTnphjsis m order to 
estimate the amoimt of merUp if ant It mat be found 
(a) that the head can be made to enter the pelvis so that there 
IS no overlap and no disproportion (6) that the 1 ead oterlaps 
slightly so that the parietal bone is flush with the anterior 
surface of the sj mphj s s The overlap here is about J inch (1cm) 
VIZ the thickness of the symphysis pubis This may be called 
disproportion of the first degree The disproportion is so slight 
that the head will mould through the brim if gi\ en time to do so 
(c) That the head ov erlaps so much that the parietal bone oi er 
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hangs the anterior surface of the sytnplijsis Thts is chspropor 
tion of the second degree or the oierhanging lead The 
disproportion in this case is too great to nllon passage of Uic 
head no matter ho« aiuch it motdds and the onJj treatment 
IS Ciesarean section at term At best this is a crude method of 
assessing disproportion much more so tlian the bimanual method 
to be described later {p 278) and siiould nescr be rebed on for 
It gi%es but the roughest indication of the reHtise sizes of head 
niid pelvis 

It sometimes helps to push the head into die pelvis if the 
patient is made to sil up on tie couch ond bend foncards as much 
as possible remaining so for a few minutes Thus the long axis 
of the uterus is shortened and a head that is freelj mov able maj , 
if there is no disproportion enter the brim 
Management of Patients with Contracted Pelvis There are tlircc 
methods at our disposal (a) Coesarean section at term (b) trial 
labour and (c) induction of premature labour 
Treatment of Contracted Pelvis by Csesarean Section TI is is 
indicated if the true eoiijiigitc is imder 31 inches (8 J cm ) The 
operation should be cvrrictl out at term 
tnaneldcrl> priroigrav ida it is usually the best method of treat 
ment in all cases unless as may happen m contmeted pehis of 
verj slight degree tliere is no disproportion and the head is 
engaged at or just before term 

Treatment of Contracted Pelvis by Trial Labour This is suitible 
for voung primigravids with a true conjugate of 8i n ches 
(8 y cm ) or over and a v crtc\ presentation The patient is allowed 
to go into Jaliotir spontancouvlv at term and the progress is cire- 
fntlv watched If after a fair test of labour the head docs lu t 
cntir the pelvic cavitv |its widest diinieter through the brim) a 
lower segment C-tsarcan section is performed 
Before deciding that the case is suitable for a trial of labour 
the true conjugate should be measured bj means of N. rajs for 
the ordinary clinical methods of estimation arc not sulTicientlj 
accurate B> \ raj s txxi may be ascertaiucd the exact tj pe 
of peU IS with which we have to do 
Assessment of Disproportion in Trial of Labour If wc depend 
on peU ic incasurctTienti. alone tn dccMbiig whether a patient sh ill 
tie giv cn a Inal of ! iliour wc are ob\ louslj assuming th it the rlulil 
IS of average size If the child is much above the avcrvge size 
and tspcciallv if it is jmst mature with a wclI-ossUlcd head it 
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^la^ fail to pass though the degree of contraction is slight or e^ en 
if the peh IS IS normal X raj cephilometij will of course gue the 
necessar% information, but m its absence it is useful to assess the 
relatn e sizes of head and peh is b\ the bmutnual method (p 278) 
carried out at term or earlj in labour If it is found that the head 
can be made to descend to the pell ic floor we niai rest assured 
that there imII be no difficultj on account of peKic contraction 
pros ided the outlet is satisfactory If on the other hand there is 
present a first degree oi erlap (p 279) there is a i ers good chance 
that with a well managed trial of labour the head will mould 
through \nd if final]\, the second degree of disproportion is 
present (p 279) the head is unlikelj to pass and Cssarean section 
IS usuallj ad\ isable Bj means of the internal fingers some idea 
can be gained too of the plasticity of the fcetal shull The one 
factor m a trial labour that we are unable to foresee is the strength 
of the uterine contractions, and unforlunatelj weah pams maj 
upset all our calculations and render artificial termm&tion either 
bj forceps or Csesarean section necesssrj in a case m which all the 
other factors are farourable 

Method of conducting a Tnal Labour The patient must be 
IQ hospital or similar institution imder constant observation bj a 
shilled person, and facilities must be at liand for Ceesarean section, 
should that become necessary The method is quite unsuited for 
domiciliarj practice 

Labour is generallj allowed to come on spontaneous!} at term 
There is no objection however, to trying to start labour a week or 
60 before term by giving a modified drug mduction (Appendix D) 
without pituitarj extract, which is unsafe if there is disproportion 
This maj or may not be successful , if it fails no harm is done 
It maj be repeated at term, for it is inadiisable that the child of a 
patient who is to have a trial labour should be allowed to become 
post mature lYithout the use of pituitary extract, however, 
we are severely handicapped in so far as mduction bj drugs is 
concerned and instrumental methods are, of course, out of the 
question 

The progress of the labour is carefully watched by a trust 
worthy person The following pomts should be attended to — 

(1) The fatal heart sounds should be counted atintenals, varj 
ing with the stage of labour and the ftequencj of the pams, and 
according to whether the membmnes are ruptured or not Dis 
cretion must be used m this matter It is usually inadvisable to 
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wake a patient who is havinga mudi needed sleep between pTins, 
m order to count the foetal heart rate and it should be remembered 
that the danger to the fcetus vanes with the length of time the 
membranes have been mptured and the strength and frequency 
of the pains, find that it is not m danger as long as the membranes 
are intact 

(2) The lifhfiwiour oj Ote fieUil head is to be noted — ^whether it 
engages in the pelvic brim and if so, whether it descends into the 
pelvis and how much This is done entirely bj abdommal 
palpation 

(3) Vaginal examinations should be avoided or reduced to an 
absolute minimum Asa rule not more than one is necessary and 
even that may be dispensed with and most of the information it 
gives can be obtained bj rectal examination At the same time 
we do not believe that if a vagina) examination is felt to be 
necessary it very matenallj adds to the risk of subsequent 
Casarean section provided it is earned out as it always should be 
with strict surgical cleanliness as described for induction of labou" 
(p 278) The lagmal examination should usually be delajed 
until at least an hour, or better still two hours after rupture of 
the membranes the patient m the meantime having had good 
pains every five minutes or thercaljouts 

tntarm&tMn a vaginal examination afford ? In the 
first place the extent of dilatation of the cervix should be noted 
and whether the cervix is closely applied to the head If it is 
the prognosis is fa\ ourable But if, on the other hand the cervix is 
not taken up and hangs long and loose, withpossiblj an oedematous 
anterior lip vaginal delivery is unlikely and it is usually best 
to have recourse to Ciesvrean section Secondly the extent to 
which the head has descended into the pehis should be observed 
The ischial spines are useful landmarks as they indicate the level 
of the pelv 1C floor Thirdly, it may, if the descent of the head is 
unsatisfactory, he noted whether there is a parietal presentation, 
an<l if so of what ^ iriety In posterior pirietal presentation in 
which the sagittal suture approaches the symphysis, the outlook 
for delivery by the natural passages is unfavourable In anterior 
parietal presentation with the sagittal suture approaching the 
sacrum, the outlook is favourable This applies of course, only 
to llie flat pelvis rmally, an attempt may be made to push the 
licad into the peh is m the manner described later (p 273) No 
anicstbetic is necessary or advisable for this examination for it 
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maj be needed later for Cafsarean section or debi etj bj forceps 
and two in such quick succession are undesirable 

(4) Premaiure mpiuTe of the membraties is a special risk in tnal 
labours as tbe head is high and fits the brim imperfcctlj, and 
measures must therefore be taken to preserve them intact, for 
the earlier thej rupture the more the foetus is endangered, and the 
greater the risk to the mother if Caesarean section has to be 
carried out There is also thensk of prolapse of the cord which is 
alwajs apt to occur when the presenting part is high and fits 
badl} into the peh ic inlet Dunog the first stage, therefore, the 
patient sliould be kept in bed and an enema should be a^ oided 
after labour begins ^^lth this m view the bowels should have 
been kept freelj opened for several days before 

(5) Importance of Sleep and Rourishtnent In trial labour 
primarj uterine inertia is apt to be present, probablj because the 
high head is unable to exert pressure on the ccrvuc, and thus set 
up strong contractions Tlie first stage of labour is therefore 
liable to be V er> prolonged on account of weak, infrequent pains, 
and sometimes lasts for two or three dajs or more Provided the 
membranes are intact there is bttle cause for anxiety The fcetus 
18 not ID danger, and though the mother is apt to get tired and 
discouraged from loss of sleep, her general condition does not 
deteriorate If the membranes rupture prematurely, however, 
the case is entirelj different The life of the fcetus is endangered 
because as the hquor omnu drains awa} the uterus tends to con 
tract and retract on the fcetus and placenta, and there is a nsk of 
fcetal asphj'via There is also a nsk of congemtal pneumonia 
from aspiration of infected liquor amnii (Browne) For the mother 
the chief danger is infection of tbe amniotic cavitj and its 
contents If this occurs the mfecting organisms are liable as 

amekros has shown to traverse the placenta and spread into 
the maternal blood setting up a baclenemia with accompanjmg 
pvrexia The chances of infection mcreasc in proportion to tbe 
length of tune the membranes have been ruptured and if it 
occurs not onlj does the mothers condition deteriorate, but if 
Casarean section has to be performed the prognosis is senoush 
prejudiced 

In pnman uterine inertia it is important to procure sleep For 
this we have found that 2 grams of opium piU are useful anditma) 
be repeated each night It has the great advantage that it does 
not tend as morplua does, to cause fcetal apncea An alternative 
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js a sedatu e mixture containing potassium bromide and chloral 
h)drate, of each 25 grains, tincture of opium 10 nnnims, and 
chloroform water to I ounce This may be repeated ei ery four or 
SIX hours If an analgesic is required in the later stages of labour 
one of the best will be found to be nembutal and chloral Ncm 
hutal, 3 grams, is given in capsule followed in twenty minutes by 
sjTup of chloral, 2 drachms four or six hours later the dose is 
repeated, but only IJ grains of nembutal arc gi\ en This may be 
repeated agam after the same interval but usually not more than 
0 grams of nembutal should be given altogether and never more 
than 7^ grains No less important than sleep is suitable nourish 
ment Fluids should be given frequentlj The best is glucose in 
water or lemonade — one heaped tablespoonful to 1 pint and this 
maj be given ad lib Other fluids tliat ma} be given are hot milk 
tea, bovril Qvaltme, etc If the patient is vomiting the duids 
given to her a small quantity of solid food is sometimes effective 
in stopping it and giving lier nourishment — biscuits dry toistt 
jeJli , or a small piece of steamed fish rabbit or chicken 
The Duration of a Trial Labour If after a fair trial of 
labour the head fails to enter the pelvic cavity a lower segment 
Lssarean section should be performed A fair trial of labour can 
only be said to have been given xchen good -pains ha<.e been reeumtig 
nery four or fie vumtlesfor at least tuo hours, during which the 
centx has been fully dilated and the numlranes ruptured 
But while this is a good working rule it ina> in some instances 
be undesirable to wait so long For example the cervix maj be 
unduly rigid, and in consequence full dilatation may be long 
delajcil and in the meantime the mother maj show signs of 
distress, or if there is primary uterine inertia with premature 
rupture of membranes there may be, as pointed out abovv 
cv idcnce of commencing intm amniotic infection or pjTexia or 
again, before full dilatation tlie foetal heart sounds may be found 
to be getting unduly slow , or meconium may be escaping m tJie 
liquor amnii — usually a danger signal if the vertex is presenting 
Tins IS particularly hkcly to happen if the membranes hav e been 
long rupturevl, and though a fur trial of labour cannot yet be said 
to have been given, Ca’s.irean section may be considered necessary 
for the sake of the child Such on undesirable state of matters 
sliQutd however, have been anticipatevl, especially ns in not a 
few cases the fcctal heart suddenly stops without any previous 
undue rapidity or slowing There is, therefore, in the conduct 
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of a trial labour abundant opportum^ for the exercise of judgment 
in selecting the proper time for interference 

Caldwell and Moloj state that when the head js held dose to 
the sacral promontory a longer trial of labour is justifiable, because 
it IS situated o\et the posterior pelvis m an ideal position for 
descent 

PecUiam and Kuder after noting the high fcetal niortahtj 
when trial labour had lasted more than thirtj homs with ndequate 
pains question the wisdom of aUowing a trial labour to progress 
more than twentj four hours providing uterine contractions are 
adequate unless all signs pomt to speedj and spontaneous delivery 
Low er segment Cssarean section then becomes the procedure of 
choice for the child although entailing probablj some added risk 
for the mother 

Chassar Aloir emphasises the value of an \ r»v picture — a 
lateral view — in all cases where progress is not satisfactor> The 
position and attitude of the head and its relation to the pelvis 
can be seen — a v aluable aid m coming to a rdativ elv evrlv decision 
as to whether labour should be allowed to proceed or be terminated 
bj lower segment Cscsacean section 

Tenmnation of a Tnal Labour by Forceps Wien the liend lias 
descended into the pelvic cant), and provided the cervix is fully 
dilated, the labour maj if necessarv, be terminated bj forceps 
They should not hoicrcer be used unless there ts a definite vidicaiion 
namely maternal or fatal distress The determination j:heiher the 
cervix is fully dilated should be made by examining not during a pain 
only but also betceen pains Tins is an important precaution for 
if examined during a pam the cervix maj seem to be fullj dilated 
and it maj be decided to apply forceps WTien, however, the 
patient is put under the anawthelic the pains pass off and the 
head recedes and the cervix may then be found to be onlj half 
dilated \ et the operator with all preparations made and the 
patient under the anjestbetic feels constramed to proceed few 
having sufficient moral courage m sucli circumstances to confess to 
an error of judgment and to desist until proper and safe conditions 
are established As is well "known the results are often disastrous 
lie believe that this is the cause of manj of the premature 
applications of forceps through a partlj dilated cemx 

It should however be clearly understood that m a contracted 
pelvis deliv erj is only possible when considerable head moulding 
compensates for the pelvic contraction This necessitates a pro- 
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longaUon of the second stage of labour Forceps are not called for 
because of the disproportion, but because of maternal or fcetal 
distress The indication for tlie use of forceps is maternal or 
foetal distress, and unless one of these indications is present they 
should not be used 

We ha\e laid it down above (p 272) that one of the conditions 
for the safe application of forceps is that the head should be m the 
cavity of the pehis \S e might even go further than that, and say 
tliat it IS rarely advnsable to apply forceps unless the lowest part 
of the head has reached to at least the lev el of the ischial spines — 
t e , the lev el of the pelvic floor Application of the forceps to a 
head higher than tins (the so called ‘ mid forceps ’) is attended 
bj a very high foetal mortahtj and even bj a considerable 
maternal mortality If the bead is at a higher level lower segment 
C'csnrean section should be given careful consideration, provuded 
the child IS alive and in such a condition that it is hhel> to 
survive and second, that there is n reason ibic probabihtv that the 
mother is free from serious, especially streptococcal infection 

Contia'indications to Trial Labour (l) As pointed out above 
trial labour should only be employed in cases of moderate dispro 
portion It IS usually inadvisable if the true conjugate is under 
8| inches (8 <) cm ) unless the child is small and there is obv lously 
no serious disproportion as shown by ccphalomctrv or by the 
bimanual methods of evammation described on pp 278-0 

(2) Trial labour is inadvisable m an elderly priniigrav ida with 
disprojiortion, unless she deliberately chooses it, after the risks 
to the child have been explained to her Ciesarean section is 
usually best. The same applies to on elderly multipara who has 
no living child 

(8) It IS, of course, contra indicated m breech cases Tiie 
essence of the trial labour is that the head is given time to mould 
but no moulding of the head can take place m a breech dehv ery 
If, however, cephalic version con be done (p 188), trial labour 
inav he good treatment The problem then becomes the same as 
in a Vertex case 

(4) Induction of premature labour is usuallv preferable m a 
patient wbo lias had n previous unsuccessful trial of labour, 
and even though the trial of labour resulted m the birth of a live 
child, provided the labour hod been prolonged and difficult, 
whether terminated by forceps or not, induction of labour two or 
three weeks before term is usually advisable m succeeding preg- 
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nancies The induction is best earned out bj bougies or puncture 
of hmd Maters (p 283) Artificial rupture of foreuaters is contra 
indicated as the head is not engaged in the pelns 
Advantages, Disadvantages and Risks of TVial Labour The 
great advantage of trial labour is that it abolishes the need for 
instrumental induction of premature labour an operation that is 
often needlesslj performed This will be discussed later {p 286) 
and will not be further considered here This advantage is so 
great that most obstetricians beheve that it outweighs the dis 
advantages, the chief of which are as follows (a) The supervision 
of trial labour is often an anxious matter ma]ying large demands 
on the tune of the medical attendant, and ev en more so on his 
skill and judgment {6} A tnal labour can onlj be conducted in an 
institution in which lower segment Caesarean section can be per 
formed if necessary (c) The risks to the child are considerable 
Profapseofthecordniaj occur, though it is rare excessive mould 
mg of the head maj lead to intrx cranial injuries or asplijAia and 
the probabihtj of these nia> be much increased if forceps extrac 
tion of the head becomes necessaiy , while premature rupture 
of the membranes followed bv a long labour may cause mtra 
uterine death of the foetus from undue compression of the placenta 
bj the cNcessivel} retracted uterus It has been shovm too 
that when the membranes have ruptured prematurelv there is 
a not inconsiderable risk that the child niav he bom with catarrhal 
pneumonia from which it may succumb shortly after birth, or 
that it maj even be born dead from this cause (Browne) (d) The 
motlier may suffer a long exhausting labour that predisposes 
her to sepsis and post partum hxmorrbage , if the membranes 
rupture prematurelj there is the added risk of mtra ammotic 
and transplacental infection and bacteriemia (p 270) Primarj 
uterine inertia often complicates a trial labour The reasons for 
it and the risks attendant upon it if the membranes have ruptured 
prematurelj have been already considered (p 270) If labour 
pains are strong and frequent and interference is too long delaj ed 
secondary uterine inertia or rupture of the uterus maj occur , 
and finally the case may end in Coesarean section which is attended 
by a certain immediate and delayed maternal mortahtj Alany 
consider this to be the most serious objection of all, as a Qesarean 
section earned out in a young prunipara seriously prejudices her 
obstetric future One consideration however, should not be 
comp namely that if Caesarean section becomes necessary 
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after a trnl of labour, in order to overcome insuperable obstruction 
it IS carncil out for a pro\ ed pathological condition, whereas many 
instniraental inductions are performed unnecessanlj in pitients 
who would, if left alone, base deliscrcd themseUes easily at term 
If the result is unfortunate on account of sepsis or other accident 
to the mother, a physiological condition has been converted into 
one that is pathological 

Prognosis of Trial Labour Tliat trial labour entails a consider- 
able fcetal mortality is ob\nous in view of the risks pointed out in 
tbe jirevious section This is substantiated by the report of 
Peckham and Ivuder on 422 cases in whom the trial labour had 
- lasted more than thirty hours and in whom delivery took place 
•jy the natural passages The gross fcetnl mortality was 19 23 
r cent and the maternal 1 36 per cent Almost half the labours 
' to be terminated by some sort of operativ e procedure includ 
^ ^ craniotomy in twenty four The fcetal mortality varied 
^ ffcctly with the size of the child Obviously the only way to 
reduce this high foetal mortality is to sliorten the duration of the 
trial labour, and terminate it earlier and more freouently by 
lower segment Cisnrean section 

Trial labour is also attended bv eonsiilcrable risk for the 
mother ^\c liave alreadv seen that m Pcckhain and Ivudcrs 
c ises tlie immedj ite mnternal mortality was 1 5C per cent ev en 
when delivery took place by the natural pissages There is in 
addition a considerable delayed mortality One cause of tins is 
the occurrence of adhesions after Caesarean section winch occasion 
ally result in intestinal obstruction, sometimos many yeirs after 
tlic operation Another cause is rupture of the uterine scar in a 
subsequent pregnancy or labour This has been shown by Lardley 
Holland to occurin Ipcrcent ofall palicntswlio undergo Cicsarcan 
section and who again become pregnant Its cause is failure of 
muscular union, resulting in a thin weak fibrous scar which 
renlily gives way when the uterus is being again distcndcil by 
pregnancy. Or during the contractions of labour, especially if the 
labour is prolonged or difTicult The mam cause of the defective 
healing is sepsis during the piieT7>crmm, and Holland jxunts out 
that even in an elective Casnrean section surgical cleanliness 
can never he ginrantccd as the cavity of the uterus is m direct 
communication with the vagina, which is not a sterile tract and 
may sometimes even contain virulent organisms The more 
stormy the convalescence after Caisarcan section the greater the 
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possibility that the utenne scar will be inadequate though e\en 
when the puerpenum has been apparently afebrile perfect ]le^llng 
cannot be guaranteed tor this there are two reasons (a) mild 
sepsis IS not always accompanied bj a rise of temperature {b) 
during the puerperium the uterus is riij thnucallj contracting 
and relaxing so that the wound of the classical operation is never 
at rest, and is often under considerable tension In the lower 
segment operation which is nowadays universally employed 
after trial labour this factor is far less in endence and it is 
therefore probable that an imperfectly healed scar is less common 
after it than after the elnssical operation This may how ever 
be to some extent counterbalanced by the fact that during labour 
the lower segment becomes stretched and thinned 

From these considerations it will be evndcnt that the perform 
ance of Caesarean section after a trial of hbour is alw ay s attended 
by the possibility that subsequent debvenes will have to be 
effected by the same method Generally speaking it will be 
unwise to allow labour to take place by the natural passages if 
the convalescence after the previous section has been stormy 
The risk attendant on natural dehven will be increased if the 
patient on whom the Cccsarean section has been performed was a 
pnmigravida for then the soft parts bav e nev er been dilated by 
the passage of a full time child and labour may therefore be 
expected to be tnore prolonged and difficult and to throa a greater 
strain upon the uterus 

The Abuse of Cssarean Sechon m Contracted Pelvis It will be 
evident from what has been already said that the selection of 
cases for trial labour and the conduct of it together with the 
choice of the proper tune for interference should the natural forces 
fad call for considerable judgment and experience The patient 
should alway s be m an institution under the cire of an experienced 
obstetrician who is able should necessity arise to interfere to 
the best advantage ^\lth these limitations the trial labour is an 
excellent method of treating moderate degrees of peh ic contrac 
tion or disproportion m v oung primigravidse In the v ast majontv 
of such patients delivery takes place In the natural passages with 
excellent results for mother and child Cicsarcan section per 
formed indiscriminately in such cases without any previous test 
of labour is perhaps the most abused operation in obstetrics It 
should never be forgotten that Cesarean section carried out even by 
experts in the best surroundings has a mortabty of 1 to 2 per cent 
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When it IS recalled that the maternal mortality for England and 
\\ ales IS 4 per 1 000 and that Cxsitean section has a mortalitj in 
the best circumstances of 10 to 20 per I 000 it ^\Il^ be appreciated 
timt its performance for any but tlie most definite indications is 
far from being m the best interests of the patient Munro Kerr 
uses strong words on tins Writing regarding the trial labour 
and the abuse of classical Ctsatean section without giving the 
pitient a chance to deliver herself, he sajs ‘ All this (the 
proper management of a trial labour) ‘ takes tune and man> are 
unwilling to give the case the continued observation necessary, 
with the result tliat the ‘ classical operation is performed in 
many cases unnecessarily rurther, the uterus is left weakened 
after the ' classical operation The merest tjTo can remove 

the child by this means It mil be a sad day for obstetrics 
and for the community if Ciesarean section is freelj and light 
hcartedlj employed in complications which can be successfully 
overcome by manipulations and devices long associated with the 
art of obstetrics 

W ith this quotation and emphasising the statement that most 
patients vv ith moderate degrees of pelvic contraction as defined 
above dehv er themselves if given a chance to do so we shall leave 
the subject of triil labour for the present Later we shall give 
some comparatn e figures illustrativ c of the results of trial labour 
and induction of premature lalwur (p 287) 

Treatment of Contracted Pelvis by Induction of Premature 
Labour This method ma> be used as on alternative to trial 
labour ’ when the conjugate is 3} inches (8 9 cm) or over 
It gives excellent results if precautions are taken to ensure (a) that 
the induction is not carried out before the end of the 8Gth week, 
and (6) that strict surgical cleanliness is maintained throughout 
the operation Induction of premature labour for contracted peh is 
IS a peculiarly English method of treatment, and has never found 
much fav our in Araencaii or Continental clinics 

The Management of a Case TIk patient is examined at the 
end of the JCth week from the first day of the last menstrual period 
An anapstlietic IS not necessary, unless she is very stout The bow els 
and bladder must be empty Tlic external genitals are shaved 
and washed wiUi soip and water Gloves and a mask should be 
worn All the information to lie got from ilimcul and X ray 
examination of the pelvis should liavc been alrtadv obtaiiud 
(p itU) 
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The examination is carried out m the lithotomy position A 
catheter is passed, the external genitals and adjacent parts of the 
thighs are painted freely with equal parts of a 1 in 1 000 solution 
ofacrtflavine and brilliant green m methjlated spirit or washed 
with 1 in 1 000 pcrcliloride of mercur\ A speculum is now 
passed and the vagina and cersix are mopped with a sterOe 
solution of bicarbonate of soda to temore mucus One of the 
abo\ e solutions preferabh the first is now poured into the vagina 
and swabbed over its whole surface and o\ er the \ aginal part of the 
cen LX A sterile towel is placed oier the abdomen and another 
under the buttocks Next the diagonal conjugate is measured 
unless an accurate measurement has been already obtained bi 
means of \ rajs If the patient is under an anesthetic a serN 
accurate measurement can be taken e\ en in the hthotom\ position 
If she IS not under an an*rsthetic it is an advantage to turn her 
on to the left semi prone position with both knees well drawn 
up for in that position the promontorj can be more easilj 
reached (p 89) 

HaTing measured the diagonal conjugate we proceed to the 
next step namelj the estimation of the amount of disproportion 
if any between the iiead and the pelvis This is done bi 3Iunro 
Kerr s modification of iluDer s manoeuiTe ith the patient in 
thelithotomj position passoneortwofingersorthehalfhandmto 
the \ agina and locate the ischial spines liVith the other band 
usualli the left grasp the head above the pubes the sterile towel 
inters eiiing and push it genth but firmly downwards and back 
wards into the pelvis It helps sery materially if an assistant at 
the same time pushes the fundus dosvnwards with the forearm or 
wrist If difficulty is experienced m getting the head to enter, 
cent n lous pressure should be mamtamed for one or two minutes 
This allows the head time to find the easiest diameter of engage 
ment and settle into the pelvis ^Miilst thus mamtaming 
pressure with the external iiand the degree of descent is noted 
b\ the internal fingers 

^\emaJ now find one of the followmg conditions — 

(I) The head can be made to descend easily tintd its lowest part 
s at the le%el of the ischial spines te the floor of the pelvis In 
such rases there is no disproportion and no need for interference 
The patient should be examined again at such time as disproportion 
is expected to arise This time vanes with the difficulty that has 
been experienced m getting the head to enter it maj be a week 
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or ten dajs, or it raaj- be considered that she can be sifelj left: 
e>en longer 

(2) It may be impossible to make the head enter the pelvis or 
e\en ‘ bite ” and the anterior surface of the parietal bone is found 
to be /lush with the anterior surface of the syniphj'sis pubis This 
relationship is most easily noted by the thumb of the internal 
hand placed \erticany on the front of the sjmphjsis pubis In 
tins case the head is overlapping by the thickness of the symphysis, 
and therefore about i inch over its inner margm This is the 
f.TSl degree of disproportion In such cases labour should be 
induced at once, if possible, and certainly the operation should not 
be put olf longer than two or three days The head will mould 
tlirough if time is given 

(8) Not only may it be impossible to make the head enter but 
it may be found that it distinctly overhangs the anterior surface 
of the sy mphysis, so that the thumb laid on the front of the sy m 
pht SIS impinges on the under surface of the parietal bone This 
IS second degree disproportxon or "the overhanging head" The 
disproportion is so great that the head will not mould through 
however long it is given to do so The proper treatment is 
Csesarean section at term Such a severe degree of disproportion 
is rare at this period (end of the 8Cth week) except when the pelvic 
contraction is very marked, and the true conjugate less than 
inches (8 9 cm ) 

Wiilst carrying out tins examination an attempt should be 
made to estimate the degree of ossification of the fcctal skull, by 
noting the hardness of the bones their mobility, and the width of 
the sutures Tins can be done fairly satisfactorily through the 
vaginal fornices We are thus able to form a good idea of the 
amount of moulding that may be expected to occur and, inci 
dentally, to confirm our previous diagnosis of the stage of 
pregnancy reached This is especially valuable in examinations 
near term 

This method of assessing disproportion calls for considerable 
experience such as can probabh only be gained by practising it 
frequently in hospital or cJwwhere The beginner usually errs 
on the side of pessimism, thinking there is disproportion when 
there is none In consequence a large m-ijority of the inductions 
earner! out are unnecessary A useful check on tlic procedure here 
dcsenbotl is the measurement of the slHWlestdiameterof thefcctal 
head bv the mtlhods of ceplialomctry descrdied on p 51C 
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Cephalometn is also of value if there is am doubt about the 
duration of pregnanci or about the ireight and consequent 
Tiabilitv of the child 

Methods of inducmg Labour Drugs are usualli ineffective 
for induction of premature labour, and the more premature the 
labour is the less liLeh they are to be successful. Unless there- 
fore, the patient is mthin a wceL or tiro of term it is usuaUj* 
useless to sraste time with this method In anv case it is unmse 
to mclude pituitary extract in the induction course, for when 
there is disproportion its use is unsafe The course should stop 
with the castor oil, hot bath and enema ( \ppcndix D) 

In most cases instrumental methods are resorted to at once and 
the following are those most commonlv used. 

Gum Elastic Bai girr It is important not to u«e a bo igie that 
IS too hard and stiff as with it the placenta is apt to be separated. 
\ satisfacton type is the Evnard bougie which is so resilient 
that it doubles up if it encounters the edge of the placenta. 
It 18 sterilised b\ boding for a minutes or b\ immersion for 
twelve hours m a cold solution of perchlonde of mcrcurv (I in 
1 000) It IS passed by sight with the help of a Sims or weighted 
speculum The external gemtals and vagina must be cleansed 
and disinfected if this has not been alreadv done (p ST) a 
catheter passed and stenie drapings put on The cemx should 
be dilated with metal dilators until it admits the forefinger if it 
does not al^ead^ do so In carrvmg out this dilatation the 
anterior lip of the cemx should be grasped with a ring forceps 
not with a volselJa, as it tears easi?} and Heeds readilr The 
forefinger is then passed gentlj mside the mternal os and swept 
around the lower uterine segment so as to separate the 
membranes as high up as can be reached or a large thick metal 
dilator can be used instead. Care is taken not to rupture them. 
The speculum is again mserted the antenor hp of the cervix 
caught with the ring forceps and the bougie is passed mto the 
uterus between the membranes and the uterine walk As it 
can be most easilj inserted along the posterior wall it is toed 
there first, being genth ifwinvrrfed towards the fundus If 
resistance is encountered rt is unwise to trv to orercome it, as 
the point has probably come up against the edge of the pUcenta. 
It should be withdrawn and inserted with the same care on the 
opposite •• id or even a third bougie may be inserted 

soft EjTiard bougie tends to double 
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up difficulty may be encountered m mserting more than tno, and 
indeed more are not usually necessary. WTien the bougies are 
properly inserted not more than an inch protrudes from the cen ix 
The % agma is now loosely plugged with part of a sterile gauze roll, 
the first 2 or 3 inches of u hidi are wrapped around the ends of the 
bougies A sterile vulval pad is put on and the patient returned 
to bed Labour usually starts m twenty four to forty-eight hours 
and IS rarel) delajed for seventj two hours During this time 
the patient is kept m bed and the temperature taken twice daily. 
If there is no pyrexia the bougies should not be removed even after 
se\entj tv,o hours If at the end of se\entj two hours labour 
has not begun it is wise to rcmo\ e the pack, leas mg the bougies 
in and insert n fresh pick aftera hot \agiinl douche 

Wlien labour begins the bougies should not be removed at once, 
but left until the os is nell dilated and the membranes bulging 
If they are removed too soon labour is liable to come to a stand 
still 

The Sclulliubher Bougie (Pig li) The mctJiod of introduc 
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After the first 0 mches or so have been introduced difiiciUtv is 
often encountered in pushing it anj farther To overcome this 
the bougie should be g i en a slight twist on itself after which it 
will be found to enter cash The end of the bouge should he 
inside t! e internal os We now prefer this bougie to the gum 
elastic varieU because (1) it can be bo led repeatelh (”) 
there is no risk of separating placenta as the bougie being soft 
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and pliable coils on encoimtenng the shghtest resistance {Fig 45) 
(3) labour comes on qmcker as the membranes are separated b\ 
the coil ng bougie ov er a wide area of the lower uterine segment 
(i) the hougiehesin the lower utennes^pnentonji so that if ant 
septic material is introduced with it there is less risk than if it 
were earned up to the fundus as it might be bj the gum ejast c 
bougie Some authorities use a stomach tube ii stead but it has 
no advantages over the sohd bougie and being softer is more 
difficult to mtroduce 

Hydrostatic Bag In this method a small hydrostatic bag 
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Jjoldmg about 8 ounces, >s introduced emptj jnside the uterine 
ca\itj between the mcnibrme^ and the uterine «t 1I Tlie bng is 
sterilised by boiling and the qu'intit} of lliiid it holds measured 
As in the introduction of gum elastic bougies, the membranes 
arouml the mternol os should be separated by the finger as far up 
as possible The bag is roUed up into the smallest possible bulk 
and grasped thus m a ring forceps, bejond the end of which 
the rolled bag should project about 2 inches Thus it is pushed 
carefully through the mternal os, care being taken not to rupture 
the membranes The forceps are then removed a Higginson’s 
sjTinge attached to the noxzle of the bag and the measured 
quantitj of fluid pumped slowly in The tap is closed so a? to 
shut the nozzle, the Iligginson synngc removed, and a 1 lb 
weight attaciied (not necessary and not always done) to the end 
of the tube Lowry, of Belfast, uses a toy balloon, which holds 
about 3 ounces The balloon is introduced on the end of a 
catheter around w hicb its neck is tied It is usually claimed that 
hydrostatic bags induce labour more quickly than bougies, and 
that tlieir use is tlicrefore indicated when there is urgency Tins, 
however, has not been our experience, and we have found that 
sometimes the bag is quickly expelled nnd that pirns then cco&e 
making necessary reinsertion of the bag There is no risk of 
separating the placenta, and, ns the bag docs not reach far inside 
the uterus, there should be less risk of sepsis 

In all the methods described above there is the disadvantage 
of the continuous presence of a foreign bodv inside the uterus for 
twenty' four to seventy tivo hours or more with considerable risk 
ofresiiltant sepsis Largely becauseofthisthemcthodof induction 
by puncture of tbe hind waters introduced by Drew Smy the in 
1931 IS gaming in favour 

i’uncfiire of the Iliiid Waters In this method winch is onh 
to be Used in v ertex presentations the membranes are punctured 
above the head and a variable quantity of liquor amnii drawn oIT 
by a special instrument such ns the Drew Smy the catheter and 
stilct (Fig 46) An anxsUietic is not usually necessary nor is 
it often necessary to dilate the cenix \^lth tlic patient m the 
hliiolomy jiosition the skin of the external genitals and of the area 
surrounding is disinfected and the vogma prepared (p 277) 
The index finger of the left hand i*> imssetl through the internal os 
till it comes in contact with the festal head The catheter is then 
passcti, with the stilctwithdravvn, along tlic posterior surface of tiie 
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mtenor of the uterus, between it and the membranes, till its point 
reaches the grooi e of the neck The stilct is now pushed home 
and the membranes punctured ^\ithdrawal of the stilet allows 



Fig 46. The Drew Smythe Catheter 


the liquor to flow out through the catheter It is usually sufficient 
to withdraw from 10 to 16 oz and when this lias been done the 
catheter is remo^ ed If labour has not started in fortj eight hours 
a medical induction should be given without pituitary extract 
(Appendix D p 5S4) 

As the membranes are punctured above the head there is no 
risk of prolapse of the cord and the opening in them not being 
over the internal os there is less nsk of mtra amniotie infection 

Rupture of iheForexoiers e do not adnsetlus method in cases 
of disproportion as the head is not engaged and ]iro]apse of the cord 
mas therefore occur Besides it is undesirable that the poorh 
ossifled head should be used ns a dilator of the cemx It is how 
ei er a more rapid and certain method of induction than puncture 
of the hind waters and for that reason is often preferable m other 
t\'pes of case such as eclampsia The operation carried out with 
full aseptic precautions and an aiuesthetic is rareK necessars 

In order to get satisfactorj results from mduction in cases of 
contracted pelvis the following precautions must be taken ■ — 

(1) The operation should not be performed before the end of the 
3Gth tceeK at earliest and of course the longer it can be delaved 
after that time the better it is Before the end of the 36th week 
the child s chance of sumval is so small that induction is not 
worth while The accurate estimation of the duration of the 
pregnanej maj be an easj matter, but it ma\ also present great 
difficult}, and all the resources at our command should be 
emplo} ed (p 124) As previousl} stated the end of the S6th week 
is 2o2 dajs after the firet da> of the last menstrual period Tlie 
value of cephalometrj m dmibtful cases should be borne m 
mmd (p 546) 
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(2) The InducUon must be earned out xetth the most strict surgical 
precautions Gloves and mask should be ^>orn, and the operation 
area disinfected and surrounded by sterilised cloths In bougie 
induction, the bougie should be mtKKluced bj sight, the operator 
drawing the cers ix down so that a good \ lew is obtained of it 
As we can never be sure of liavnng rendered the vagina sterile, 
whatever method of disinfection is usetl the pomt of the bougie 
should not be allowed to touch it but its first contact should be 
ivitli the cemcal canal in the neighbourhood of the internal os 
At best, induction is a septic operation and it is our dutj to 
minimise the dangers as much as possible 

Management of Labour after loducHon Time sliould be given 
for the head to mould As the skull is not well ossified it usuallj 
moulds much better than had been expected Forceps «/ioufd if 
at all possible be vnthkcld as the skull and the cranial contents are 

V erj easily injured 

Contra-mdications to Induction (I) In severe degrees of 
pelvic contraction {true conjugate below 3J inches {8 9 cm ) 
induction should not usuallv be performed The proper treatment 
IS generally Cicsarean section at term 

(2) In an elderly pnmigravida classical Ciesarean section at term 
15 usual!} preferable to induction The same applies to an 
elderly multipira vrlto has no living child 

(3) If the breech is presenting, external v ersion should be done 
before induction Not only does this give a better chance to the 
child but only with the vertex presenting is it possible to assess 
the degree of disproportion between head and pelvis, and so 
estimate the proper time for induction 

Advantages and Disadvantages of the Induction Method There 
are several advantages in the induction method of treating 
contracted pelvis Tlie mother is saved a long and sometimes 

V ery cxlniistmg “ trial labour,” and if induction is not done before 
the end of the 30th week the results so far os the child is concerned 
are quite good R Johnstone enquired into the after histones 
of 104 bnbics bom after induction for contracted pelv is m the 
Fdinburgh Ro>al Maternity Hospital during the five years from 
1923 to 1927 Of these, 72 were traced m 1929 Four of them 
had died in the first vear of life, leaving OS alive at tlic end of 
the first year, te, 944 per cent This comjiaros favourably 
With 00 5, vrhich is the percentage of all infants that one may 
expect to be alive at the end of the first year of life, according 
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to figures supplied b> the Registrar General for Scotland At the 
end of the second and third jears the percentage ahre was S7 5 
and 84 7 respectively Johnstone considers it reasonable to 
assume that the tnentv seven untraced cases would not be subject 
to a liigher mortality and finds himself therefore “in disagree- 
ment with those who take a pessimistic view of the prospects for 
the infant 

The great disadvantage of the induction method, on the other 
hand is that it leads to a great deal of iinnecessarj and dangerous 
mterference A large majority of the patients who are induced 
for supposed disproportion would deliver themselves easily if 
left alone nglev for example, bj a study of the reports of 
five hospitals has shown that, judgmg from the presence or 
absence of moulding of the foetal head, m SO per cent of the 
cases in which labour was induced for “ disproportion ” the 
operation was unnecessary 

The ( hief reason wh\ unnecessary inductions axe done ev en in 
hosjiital practice is that it is often difficult or even impossible to 
assess accurateh the degno of disprojiortion or, indeed, whether 
it is present at all or not 'Munro Kerr’s words in this connection 
are worth quoting It is always possible,” he savs, “at the 
86th or 37th week to determine if the head Kill pas$ m 
slight degrees of pelvnc deformity, and it is always possible 
to determine that it Kill not pass m extreme degrees of pelvic 
deforniitv But in ‘ border line ’ cases (medium degrees of 
pelvic defomiity) it is impossible at this stage of pregnancy to 
determme with certainty whether the head may pass at term or 
not as the attitude of the head and condition of the soft parts 
are very different at the 36th or 37th week and at term or early 
m labour A decision can only be reached with certainty m 
‘ border Ime ’ cases after labour has been m progress for some 
time and the head has assumed a definite position, and the soft 
parts are relaxed and thinned out " 

Even if the degree of disproportion in these border line 
cases could be accurately assessed there are still two almost 
unknown factors which have a great influence on the course of 
labour, namely the plasticity of the fcetal head and the extent to 
which It will mould, and secondly, the strength of the expulsive 
forces These can onlv be tested hv a trial of labour 

Now, prov ided they were not done before the end of the 33th 
week, these unnecessary mductions would not matter so very 
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much if thej ivere always safe But experience showrs that they 
are by no means so, and that m a small percentage of cases death 
follows either directly or indirectly from such causes as sepsis, 
hEmorrhage (from separation of the placenta), or anaesthetic 
complications, and that in man} more grase illness follows 
though the patient escapes with her life Bourne states that of 
156 cases of sepsis admitted to tlie isolation block of Queen 
Cliarlotte’s Hospital twelve (7 6 pet cent ) followed instrumental 
induction of labour If the case has been misjudged m the other 
direction, and instrumental induction is done when there is 
insuperable disproportion the Cicsarean section that is sometimes 
earned out to ov ercomc the difficulty becomes the most dangerous 
procedure m obstetric surgery 

It IS often asserted that while “ trial labour ’ is a method for the 
specialist who has the surroundings of an mstitution and special 
skill at his disposal, the induction method is suitable for the general 
practitioner ^\llen one considers the difficulties and dangers 
described above, and the aseptic and antiseptic tiolmiquc that is 
essential to make the opcrition moderate!} safe it ma} well be 
doubted whether the one is better suited for domiciliary practice 
than the other All eases of contracted pelvis or suspected 
disproportion should be treatcvl m an institution where the best 
facilities and surroundings arc at hand 

Induction of Labour often preferable m MulUparae If n 
multigravula with a moderate degree of controction has had a 
previous trial of labour, and has just failed to accomplish her task 
successfully, the labour having to be terminated bj lower segment 
Cesarean section, or perhaps bv a dilficult forceps deliver} it is 
usuall} unwise and unneecssar} to submit her to a trial of labour 
a second time, unless there is reason to believ e that the child this 
time IS much smaller, for vtc have alread} obtained information 
as to what the inturnl forces can accomplish Rather should 
such a patient be inducctl nt the 37th or 38th week, the exact 
tune being cstmiatevl in the manner above described {p 276) 

Comparison of Results obtained from Induction of Premature 
Labour and Trial Labour In Treatment of Contracted Pelvis 

Vivnn Barnett has rcccnll} onaI}scd the results obtained in 
Umvcrsit} College Hospital from {«) inslrutncnta! induction of 
premature labour in the period from 1921 to 1931, and from 
(6) trial labour in tin. period 1032 to carlv iii 1911 In both cases 
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only pnmipar® were consniered and those m Inch the peh is was 
contracted to a slight or moderate degree, \iz CV 3j to 4 inches 
inclusive 

Results of Induction of Premature Labour There were 111 cases 
in the first period and induction was carried out by bougie or bag 
or bvboth methods, but the great majoritj bj bougies AHvere 
induced from the 36th to the 39Ui week The fcetal and neo natal 
mortalitj was 11 7 per cent and of the infants leaving hospital 
all were in good condition Tliere «as one maternal death from 
septicsermaandQothercasesreachedtlvemorbiditj standard atotal 
maternal morbidity rate of 9 per cent In 88 3 per cent deliv erj 
was spontaneous with a foetal morlalitj of 11 2 per cent The 
forceps rate was 11 7 per cent with a fatal niortalitj of 15 4 per 
cent There were no CTsarean sections or craniotomies 

Results obtamed from Trial Labour Tliere were 57 cases in 
which trial of labour was carried out from 1032 to 1041 Tic 
fcBtal and neonatal mortalitj was la 8 per cent There was one 
maternal death due to an mcofnpntible blood transfusion giv en for 
post partum hamorrhage and the total maternal morbiditj rate 
was 12 3 per cent Spontaneous delivcr> occurred m 22 cases 
(28 0 per cent ) with a fostal mortal of 13 6 per cent , 11 
(19 S per cent ) were detiiered bj forceps with a ftrtal mortalitv 
of 27 3 per cent There were twentj tliree Cesarean sections 
(40 3 per cent ) and one craniotomy 

Jt wjJJ be obsmed that afiart from the madence of Csesareao 
section the results from the two methods are verj much alike 
though slightly m fav our of induction Tlie frequency of Casarean 
section IS however, verj great in the trial labour group This 
might mean that trial labour was adopted in too severe degrees of 
pelvic contraction If it had been used in less severe degrees for 
example when the C^ was 3j mclics or over the number of 
terminal Csesarean sections would have been no doubt diininisli«l 
but the number of plaraied Cesarean section would have been 
increased and the total number would have remained the same 
or been still greater It is important to comp ire the Oesarean 
section rale m all cases of contrMted pelv is during tl e tv\ o periods 
This was 29 (20 7 per cent ) m the induction period (total number 
of cases of contracted peh is treated 140) and 38 (50 per cent ) m 
the trial labour period (total number of cases treated "C) 

Conclusions After a comparison of the results obtained m 
treatment of cases of contlacted pelvis during the induction 
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periotl (1021-31) and the trial labour period (1932-41) i\e find 
that the results are better from mduction in Uiat — 

(1) The total Cffisarean section rate, planned and terminal for 
contracted pelvis in the induction period uas only 20 per cent 
whereas in the trjil labour period it was 50 per rent of all cases of 
contracted pelns of whatev er de^ee treated 

(2) The fcetal and neo natal mortality is somewhat lower m the 
induction group (11 7 per cent as compared with 15 7 per cent ) 

(S) The maternal morbidity is somewhat lower m the induction 
group (9 per cent as compared with 12 S per cent ) 

The most serious indictment of trial labour therefore is the high 
Cssarean section rate that it entails It appears that the number 
of cases can only be diminished by prolonging the trial of labour 
with a serious increase in fmtal mortaht} As Barnett points out 
in his renew, the number of unnecessary inductions (the chief 
indictment of the induction method) can he cut down bj the routine 
emplo)*mcnt of X raj pelviroctrj in addition to climcal methods 
so that mduction is only carried out when t)ie pelvis is definitely 
contracted Trial labour might still be emploj ed when there is 
disproportion and a normal pclv is 
The Danger of Disproportion in Multiparac with Nonnal Pelves. 
Because a woman has bad several cliildren without trouble it 
does not necessarily follow that her coming labour wiD be normal 
and cosj The danger in the old muUipara has been recently 
emphasised byLeyland Robinson, who, from an analysis of hospital 
reports, concludes that while in parous women labours become 
progressively safer up to the fourth, after that time there is liable 
to be difficulty that tends to increase with each pregnancj lie 
puts tins dovrn mainly to calcium depletion, so that the muscular 
system in general, including the muscle of the uterus, loses its 
tone This leads to inertia and djstocm 
There seems, too, to be a tendenc) for tlie child to be larger 
and to be carried longer in each successive pregnancj Grccn- 
Armj^age states that in the Eden Hospital, Calcutta, 27 out of 
iW cranrotomics m a periorf often jears v\ere carneu’ out on 
motliers between the ages of thirtj and fortj , all of whom had 
prevnouslj had many normal labours In some of these the child 
was unduly large, m others there was an impacted posterior 
position, in a few the pelvic rami had become beaked, and in almost 
all there was a history of primarj and then of secondary inertia, 
associatevl with flabbj atonic muscles which were unable to 
»o«at8 civt. 
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complete the labour He considers that calcium depletion leads 
to a flabby condition of the uterus and of the muscles generally, 
and possibly also to some degree of osteomalacia Wide osteo- 
malacia of such severe degree as to cause pelvic deformity does not 
occur m Great Bntain, there is no doubt that difBcult labour is 
not infrequently encountered in ■nomen who haie had pretiouslj 
easy labours, and ivho ha\ e no pelvic contraction 
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CHAPTER XIX 


DISPLACEMENTS OF THE UTERUS IN PREGNANCY 
Retroversion 

Retrovehsion of the gravid uterus is practically alwajs due 
to the occurrence of pregnancy m a uterus already retrov ertcd 
Occasionally it may arise from backward displacement of an 
already pregnant uterus owing to a fall, or some violent straining 
effort if the bladder is over-distended The pressure of the 
abdominal wall is exerted on the distended bladder and through 
It on the uterus, pushing it backwards 

Clinical Features Before the 12tli week the condition gives 
rise to no symptoms In most of these cases the uterus rights 
Itself spontaneously, before it causes any trouble, and the 
piegnanc.v continues normally 

After the 12th week, if the uterus has not righted itself, 
symptoms usually begin to appear The growing uterus has now 
become “incarcerated” or imprisoned, and is large enough to 
exert pressure on the pelvic organs , and so pain in the back may 
begin, and a bearing down feeling m the pelvis but the most 
striking symptom is difTiculty in passing urme This difPicultv 
increases tilt about the iCtli week, when complete retention 
occurs, with ‘ overflow mcontmcnce ” and dribbling of urme 
The retention may, however, come on quite suddenly and without 
any premonitory symptoms and on account of the misleading 
incontinence the real nature of the case may be overlooked The 
bladder becomes enormously distended so that it commonly 
reaches the umbilicus or above it and the distension causes severe 
and distressing abdominal pain If the condition is not relieved 
the resulting cystitis an<l kidney infection may cause high 
temperature rapid pulse, delirium coma end death from unsmia 
The urme is alkaline Im an nmmoniacal odour, and rontains pus, 
albumin, micro organisms and flakes of mucous membrane Such 
an advanced and serious state of affairs is however rarch, if ever, 
seen nowadays, though examples arc not mfrequentlv found 
recorded m the literature of fifty v«»rs ago 

Causes of tlie Retailion These are two (1) The cervix is 
displaced upwards so that it lies dose behind, or even above the 
symphvsis, and thus presses on the neck of lh«* bladder (2) The 
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upward displacement of the cervix stretches and elongates the 
anterior vaginal wall, and thus elongates and narrows the urethra 
within it 

Pathological Considerations The bladder may become enor- 
mously distended, commonly contauimg 5 or 6 pints of urine Its 
wills become cedematous and thickened The retamed urme 
gets mfected and causes cystitis which is sometimes verj severe 
Hiemorrhages may occur underneath the mucosa and in the 
muscular wall, and may result m the exfoliation of large flakes of 
raucous membrane and even muscle Cases have been recorded 
in which the entire mucous membrane was shed and passed by 
the urethra, and others m which the muscular and peritoneal coat 
became necrotic and was shed, a new receptacle for the urine being 
formed in the cases that survived by the matting together of 
suiTOundmg tissues Rupture of the bladder, followed usually by 
death from pentomtis, may occur as a result of necrosis, or maj i 
follow attempts at replacement Ascending infection may cause 
pyelitis, pjonephrosis and ursinia There may be constipation 
from pressure bj the uterus on the rectum, and occasional!} the 
accumulation of fiecal masses above the fundus ma} constitute an 
additional obstacle to replacement 

Termmatioiis (1) One possible termination has already been 
referred to, namely, incarceration, and, if not relieved, death from 
septic infection and uraemia, or frvm pentomtis consequent on 
rupture of the bladder , or reeorerj mav take place, a fresh 
receptacle for the urme being formed bj the matting together ot 
the pelvic organs Fortunately, more favourable terminations 
are the rule, namely — 

(2) Spmlaneous Rectification This is the most usual etiding , 
as the uterus enlarges it rights itself, being probablj dragged 
upwards by the growmg antenor wall 

(S) Abortion This is the noct most common ending, and 
arises from the interference with the natural growth of the uterus 

( 4 ) Sacculation This is veiy rare The anterior wall, expand 
mg, forms a large pouch projecting upwards mto the general 
abdominal cavity Even in such cases natural delivery will 
usually occur at term, but labour is apt to be premature 

Diagnosis After mcarcetalion the mam points are (1) Signs 
of early pregnancy (2) Bearmg-down feelmg m the pelvis or 
severe pam m the lower abdomen (3) History of retention or 
incontinence (4) Distended bladder, fomung a cvstic elastic 
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swelling, reaching to the umbilicus or above (5) Because of the 
distended bladder the abdomen is much larger tlian It should be 
for the period of pr^ancy (6) The fundus of the uterus is 
absent from its normal position and is felt in the pouch of Douglas 
(7) The centx w high up behind or ahcre the pubes It may 
point upwards and forwards and often is almost out of reach If 
the uterus is retroflexed, rather than retroverted, this sign is less 
evident The cen ix maj then point downwanls and forwards, 
though it IS much farther forward than normal (8) After the 
bladder is emptied no abdominal tumour is felt, as there should 
be if the pregnancy has reached the 16th w eeh 

Differential Diagnosis Buptured Tubal Gestation and Pelvic 
Jl<rmtdocele This is discussed on p 180 If there is any doubt 
about the character of the abdommal swelling a catheter should be 
passed 

Salpingitis Tliere are no signs of early pregnancy, but there 
IS fever, rapid pulse, etc The uterus w, on bimanual examination, 
felt m Its normal position, aod there is nothing characteristic 
about the position and direction of the cemx. 

fiiroid tumour in Ike posterior vaH of the pregnant uterus may 
simulate aretroverted gravid uterusx cr> closel) Careful examma 
tion will, however, res eal the fundus in its normal position and 
that the cervix is not, as in retroverted gravid uterus high up 
behmd the s> mphysis pubis 

Dcunan Tumour m the Pouch of Douglas either Combined teith 
Pregnancy or not The fundus of the uterus is here in its normal 
position, and the position and direction of the cervix are quite 
different from that in retrov erted gravid uterus tliougb it may be 
pushed, with the entire uterus, somewhat forwards or be displaced 
to one side. There is usually no retention of urine 

In any case, if there is a distended bladder wlien the patient is 
first seen, or a supra pubic swelling that might possibly be such, a 
catheter should always be passed before further attempts at a 
diagnosis are made 

Treatment (1) // the Belnrerston is discoiered in the Early 
IVeeks of Pregnancy, and before Inetsrceration The uterus should 
be replaced manually (see below) and a Hodge pessarj inserted 
and left m till the Sth month The replacement m such early 
cases does not usually present anv difficulty, but if attempts 
fail a ring pessary should be inserted as advised by Sinclair 
(2) After Jneareeration Afters^mptoins liaveset in treatment 
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IS more difficult "fhe patient is put to bed morphia, gr given 
h}'podermicall> and the catheter passed e\er} six hours, the 
bowels should be opened if necessary fay enemas She should 
lie on her face as much as possible, and assume the knee-chest 
position for ten minutes e^erj hour throughout the daj During 
the night she should be instructed to he on her side rather than 
on her back In 90 per cent of cases after such measures the 
uterus rights itself largelj because the -weight of the distended 
bladder that was keeping it down has been removed For empty 
mg the bladder a soft rubber catheter should be used but if on 
account of the narrow urethra this cannot be passed a gum elastic 
catheter should be used instead 

Occasional!} there niaj be difficulty in withdrawmg the 
urine because blood clot or necrotic portions of bladder wall 
block the eye of the catheter It may then be necessary widely to 
dilate the urethra or even to open the bladder from the vagina m 
order to evacuate its contents If there is cj stitis, acid sodium 
phosphate gr xxx , and hexamme gr x should be given three 
times daily and the bladder irrigated once or twice daily with 
a solution of boric acid crystals This treatment ma\ be necessary 
for a long time after the uterus has been replaced 

Manual Repo$iUon If spontaneous reposition has not taken 
place after two or three days, manual reposition should be tried 
This should be attempted without an anxsthetic first of all, and 
with the patient in the dorsal or Suns position The manccuvrc 
differs in no respect from that employ ed m replacing the non 
pregnant uterus except that it is advisable to try to push the 
fundus up past the fight side of the sacral piomontory IS this 
fails the attempt may be repeated with the patient m the knee 
chest position and it is sometimes an adsantage to try with the 
finger m the rectum 

If these attempts do not succeed, what is to be done ? It is 
usually ady ised to wait a few day s, keepmg the bladder and bowels 
empty meanwhile, m the hope that spontaneous reposition will 
occur and if it does not do so, to try replacement undST an 
anesthetic A far better plan however, is that ady ised by W J 
Sinclair namely, to insert a ring pessary Isext day the uterus 
will often (m our experience always) be found to have become 
replaced Sinclair advises that after emptying the bladder the 
rubber rmg pessary should be inserted without any preiious 
attempt at replacement We base used the method in five cases. 



PBOLAPSh 


295 


and in all it succeeded admirably A large size should be chosen — 

as large as the patient can comfortabl} bear so that Tvlicn in 
position its shape is elliptical ratlier than circular In order to 
minimise the risk of abortion it is siell to administer morphia 
after the pessarj has been inserted 
An alternative to the pessarj is to place a h> drostatic bag m the 
\8gma and distend it with water Munro Kerr adcises placing 
■the metreurj-nter m the s'agma and to distend it while the 
patient is in the lithotomy position and then allow the legs to fall 
down as in the alcher position 
If the pess8r> and the hydrostatic bag fail if is usualh best to 
attempt replacement under aniesthesia Should this fail recourse 
should be had to laparotomy 

Tlie altematn e to this is to empty the uterus from below but 
on account of the abnormal position of the cctvik great difficulty 
m&v be encountered in carry mg out this procedure 


Prolapse 

Some degree of descent of the aagmal walls and e\en of the 
uterus, IS not incompatible with pregnancy and is not infrequently 
met with As a rule it is only troublesome 
in the first four or file months as after that 
tune the large utenis is supported by the | 
peU 1 C brim and the symptoms are rel]e\ cd 
As, liowoer, the uterus is held up by the 
bony ring of the peh ic inlet rather than by 
the structures that should normally Support 
it, the pressure is liable to cause premature w 

* * r«. it Shelf pessary 

Treatment In thj* early months tin ifita f Bamt a co 
patient should be fitted with a large vulcanite ^ 
or rubber ring which should be changed e^e^y month and may 
usualK b“ dispensed with after the end of the 5th month If 
on account of a sery deficient penneum the pessary cannot be 
retained a cup and stem pessary niON be tried or the shelf 
pessary of Sir J I Simpson (Fig 47 ) 

Pri^ancv in a completely prolapsed uterus is rare but mas 
occasionally be met with In such cases it is usualK necessary to 
keep the patient in bed more or less throughout the whole preg 
nancy The cervix may not dilate vrell in lalxiur because of the 
fibrosis and thickening often present and it mav be necessary to 
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di% ide it after it has been thinned out bj the advancing head 
This maj be done by cutting it in one or two places usually 
postero lateralh b^ blunt pointed scissors Keettel among 
140 cases of severe prolapse m pr^nancj collected or studied bj 
him found that ”9 3 per cent required mcision of the cervix to 
effect deliver) The tetal mortabty was 22 per cent and the 
maternal mortal 6 3 per cent chiefls from puerperal sepsis 
About SIX months after ddnery the prolapse should be repaired 

Pendulous Abdomen 

This condition in which the uterus is much ante\erted*and 
hangs forward o\ er the pubes when the patient stands up is often 
met with m the subjects of contracted pelns or in multipart with 
verj lax abdominal walls or wide separation of the recti muscles 
A well fitting abdominal belt or home made binder preferablj 
with an elastic inset should be worn which enables the patient to 
get about with a certain degree of comfort 

In extreme cases in which the abdomen o\ erhangs the pubes 
there mai be more or less severe intertrigo affectiDg the skin of 
the lower part of the abdomen and eien of the upper part of the 
thighs As the skin of the affected area is then almost certain to 
harbour roicro-organtsms the condition must be cured before 
Cssarean section which may be necessary for contracted pelvis 
can be imdertaken with safetj It will be understood too that 
a pendulous abdomen apart altogether from the peine contrac 
tion that often causes it is a severe handicap to the normal 
progress of labour as the utenne forces not being directed in the 
axis of the peine inlet act at a mechanical disadvantage Besides 
as the recti are often widely separated the secondary forces are 
apt to be less efficient than usual To counteract these disadvan 
tages It IS advisable that during labour the patient should he as 
much as possible in the dorsal position and wear a tight abdominal 
binder 
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CHAPTER XX 


VOMITING IN PREGNANCY 

About 50 per cent of all women m the eatlj months of preg* 
nancy suffer from “ morning sickness ’ a feeling of nausea or actual 
\ omitmg on first getting up in the mormng It may begin as 
earlj as the second week of pregnancy, and is sometimes the 
first indication that conception has occurred It usualh passes 
off by the end of the third month or earlier and has little or 
no dl effect on tlie general health Sometimes the somiting is 
not confined to the mormng but occurs at other times as well 
and maj be independent of the taking of food It then has 
a more or less deleterious effect on the health and merits the 
name “ hj'pcremesis gravidarum or ** pernicious vomiting of 
pregnanej ” 

^Etiology Little is known regarding the origin of vomiting 
of pregnancy It was formerl> believed that man> cases were of 
"reflex'* origin— from a retto\crted uterus, a rigid cervix, 
ccrvieitis, etc , and treatment based on this assumption such as 
the replacement of a retroverted uterus, the dilatation of a rigid 
cervix, or the cure of a cervicitis was occasionally followed bj 
cessation of the vomiting This view is now discarded for while 
retroversion of the gravnd uterus is common it is rare to find 
vonuting associated with it and on the other hand retroversion 
is seldom found in cases of hvperemesis gravidarum The same 
remarks applj to other “ reflex ' causes The following are some 
of the more modem views — 

(1) The Nfurosis Theory This theory is particularly associated 
with the name of Carlton Oldfield of Leeds and has recentlj been 
revnved by Atlee and others The view is that the vomiting is 
evidence of a psjchological conflict — a rejection tendenej or 
distorted attempt of the unconscious mind to get nd of the embr} o, 
a tendenej that is apparentlj quite compatible with a desire to 
hav e a child There i-. considerable evidence that at one time the 
human race thought pregnancj occurred through the mouth, 
and that this idea still persists As evidence in favour of the 
psj chologicail theorj AtlcC advances (a) the uniform success ” 
attending the treatment by sup^stion , (5) the fact tlrnt 
husbands sometimes vomit He mentions the case of a man 
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personal!) known to him who had tj'pical hj'peremesis in each of 
his w ife s three pregnancies, and who was quite connnced in his 
own mind that his sickness was dne to his wife’s pregnancies , 
(c) the frequent eMdence of psychological conflict — -in sixteen of 
his thirt) three cases On the other hand, h)’peremesis is often 
present in women who show no other esidence of neurosis or who 
did not e\en know thej were pregnant Neither is there any 
e^ idence that it is more frequent in unmarried women There 
can be little doubt however that a considerable neurotic element 
IS present as ag aggravating factor in a large proportion of cases 
of b)'peremesis and on this Anew is based, as we shall see later, the 
treatment by isolation 

( 2 ) The Toxctmie Theory This Anew suggests that a toxin is 
absorbed from the placenta or elsewhere and that it circulates 
in the maternal blood , if sufBcient antibody is not formed to 
neutralise it poisoning results Munro Kerr assumes that the 
toxin is derived from disintegration of the maternal decidua 
during formation of the implantation cavity Attempts has e been 
made to furnish antibodi by administenog serum from normal 
pregnant women l\e shall see later that the more modem Anew 
IS that toxsmia is not the cattse of hy'peremesis but that it may 
arise in the course of prolonged and severe a omiting which has 
progressed far enough to damage the liver and thus cause retention 
of toxic metabolic products 

(3) The Carbohydrate Dejiaency Theory fDuncan and Harding) 
This theory assumes that the Aomiling is due to deficieniy of 
In er gh cogen, caused partly by hunger and partly by the demand 
of the rapidly grownng totusdor carbohydrates Some climaans 
in accordance with this theory attempt to prcAent hyperemesis 
by giAnng to women in the early weeks of pregnancy frequent 
small meals w ith a high carbohy diate content 

Agamst this new there is the fact that Aomiting is not a 
symptom of hypoglycemia Besides, mormng nausea is not 
infrequently one of the earliest signs of pregnancy, occurring 
immediately after the first missed menstrual period when the 
ovum IS of only microscopic dimensions — Jess than I miJJiroetre in 
diameter It is difficult to belies e that the large glycogen resen es 
in the h\er can be so far depleted by such a minute OAmm as to 
cause vomiting There is no doubt, however, that when vomiting 
has persisted for some time deficiency in glycogen is a serious 
factor in causing liver damage, and on this experimentally proAcn 
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fact IS largely based the modem treatment of hjperemesis bj 
intensive carbohidratc therapy 

(4) Undocnnt Theories It has long seemed reasonable to 
suppose that the changes which are known to be taking place m 
the entire endocrine system during pregnancy, and especially in its 
earij weeks, might ha\e some causa] connection with pregnancy 
vomiting It has long been belieied for example that m some 
way a deficiency in the corpus luteum might lead to it and 
therefore extracts of corpus luteum have been administered 
extensively in hj peremesis with usually indifTerent results 
Some of the newer theories are those discussed below — 

(a) It has recently been claimed by Schoeneck and others 
that the urine in hyperemcsis even when allowance is made for 
its greater concentration contains excess of gonadotropic hormone 
{prolan A and Bj tVe have confirmed this at Univ ersity College 
Hospital hut so far only on two or three cases Bandstrup how 
ever failed to find any excess m five cases examined PossibH the 
excessive excretion of hormone is on indication of abnormal 
swelling of the anterior pituitary lobe causing a sickness of rerebral 
origin 

(b) Kemp lias recently put forward the new that xomiting 
of pregnancy is due to a temporary insufficiency of the maternal 
adrenal cortex He argues that the eirliest signs of cortico 
adrenal insufficiency m experimental animals are anorexia and 
xomiting, and that m humans with Addison’s disease the earliest 
clinical symptoms are loss of appetite and mormhg sickness In 
pregnancy there is a greater need for eortm (the secretion of the 
adrenal cortex) and therefore on insufficiency might arise until 
such time as the adrenal cortex adequately hypertrophies about 
the end of the third month 4Ve are informed by Professor T B 
Elliott that, to be of value, at least from 10 to 20 c c must be 
given daily bx intramuscular injection 

Pathological Considerations The bier changes m fatal cases 
ha\e hitherto been regarded os x cry characteristic, the chief being 
necrosis which starts m the centre of the lobule and spreads 
towards the peripherx According to Sheehan however this 
description is not correct He describes the hv er as small and 
often yclloiv in colour Jlicroscopically, fatty clianges are sojpe 
times well marked, the cells being filled with fat vacuoles This 
may affect the whole lobule or be confin«l to the area m the centre 
of the lobule In some cases it is entirely absent In the lidneys 
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according to Kellar, Amott and Slatthew the glomeruli are 
engorged with blood and the tubular epithelium is either much 
swollen or qmte necrotic It is probable that these changes are 
of the nature of a toxic nephrosis The heart is, accordmg to 
Sheehan small and atrophic, and in some cases tliere are small 
subendo-cardial luemorrhages hbcroscopicallA he could not find 
anj e\ idence of toxic mj oearditis The atrophic changes probahlj 
explain the low blood pressure and the tendencj to collapse after 
operation * 

Lesions resembling, if not actuall\ identical with, those of 
TlmiicA-es encephalopathy have been recentlj described in the 
brains of two fatal cases of hyperemcsis grandanim by CampbeU 
and Biggart and m two further cases bj Sheehan Thej are 
situated m the brain stem, particularlj m the corpora mamillana 
and in the grei matter surrounding the third \ entricle, and consist 
in areas of congestion, petechial hsemorthages and changes in the 
capillaries— endothelial swelling and bead like dilatations Thej 
may be caused b} a toxin ongmatmg m the failure of the brer to 
detoxicate metabolic products, but considerable evidence has been 
brought forward that the> are due to deficiency of vitamin Bj, 
m which case they niaj be allied to the polyneuritis that is 
occasionally associate with cases of seiere hi'peremesis {p 416) 

It IS customary to describe two varieties of hypercmesis, namely, 
the neurotic and the toxic In the former the sickness is said to 
be due to a neurosis, and in its production and perpetuation 
suggestion is said to play the chief part The arguments for and 
against this theory have been renewed aboie (p 297) We shall 
see later that neurosis is probably a factor of variable importance 
in all cases It may even be correct to use the term “ neurotic 
vomiting ”in the sense that the neurotic factor predominates in its 
causation This does not mean that it is necessarily the sole 
factor Furthermore, a case may be ** neurotic ” m the early 
stages and “ toxic ” later 

Quite recently there has been a tendency to r^rd all cases of 
hypercmesis as of toxiemic origin But there is. really no support 
for this new, and chemical studies fail to show, c^ en in many cases 
in which \onuting has contmued for along time, any disturbance 
of hver or kidney function such as would be expected if a toxin 
were responsible 

The following explanation of the occurrences In hyperemesis is 
probably the roost reasonable that can be put forward at the 
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present time, and is in accordance with modem knowledge 
deti\ ed from experimental work and clinical observation Besides, 
it has the ad\ antage that on it can be (bunded a rational and very 
successful method of treatment 

It may be supposed that there is some disturbance such as one 
of those mentioned under atiologj (p 297) which is the immediate 
cause of the sickness If it acts through disturbance of the 
sjmpathetic system the vomiting is likely to be more serious in 
neurotic women, and in some the neurotic factor may even 
predommate 

IVhen the vomiting, however ^used, has continued for some 
time it leads to deprivation of the glycogen stores in the liver 
Now, it has been proved experimentally that simple starvation 
in animals causes fatty degeneration m tlic liver, that is, the 
same change as is found in ii>T>eremesis and that regeneration 
rapidly occurs if glucose is supplied m ample quantities provided 
the damage has not gone too far If this has happened, then 
regeneration may be impossibic, and a fata! ending is inevitable, 
because the liver is unable to absorb and store glycogen 

When, therefore, vomiting has lasted for some time it may 
cause liver damage This then sets up a tormnia because the 
damaged liver cannot detoxicate metabolic products as it nor 
mally should, and therefore these are retained in the circulation 
The toxamia so caused is aggravated by dehydration consequent 
on the vomiting, and by constipation which interferes with 
elimination As the liver plays an important part in the 
oxidation of fats, oeidosis is set up because of the imperfect fat 
metabolism In consequence, loo of the carbohydrate depriva 
tion fat must be burnt up in order to produce energy In the 
absence of carbohy drates oxidation of fat is always incomplete, and 
therefore fatty acids — such as diacetic acid and acetone — appear 
m the blood and urine Probably the acidosis aggravates the 
vomiting, and thus a vicious circle is set up To break this 
V icious circle is one of the chief aims of treatment 

Keeping in mmd, then, tliat the toxoimia m hyperemesis is 
chicdy due to fatty changes m the liver induced by vomiting, 
tliat the vomiting, whatever its cause, is aggravated by neurosis, 
that the damaged liver regenerates rapidly if glucose is supplied, 
and that toxaimia is aggravated by dehydration and constipation, 
wc can formulate a rational plan of treatment 

Clinical Features ITypcremesismav begin ns ordmarv mommg 
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ate during those last six weelLS * says one ^fartha tcndcrlj 
waited on her mistress ami from time to time tried to cheer her 
with the tliought of tlie baby that was coming * I daresay I 
shall be glad sometime,’ she would say , ' but I am so dl— so 

weary ’ Then she took to her lied, too weak to sit up 

Long days and longer nights went bs , still the same relentless 
nausea and faintness, and still borne on m patient trust About 
the third week in March there was a change A low wandering 
delirium cameon, andmilshebeggcdconstantlj for food and even 
for stimulants She swallowed eagerly now but it was too late ” 
According to Sheehan the metabolic disturbances are never m 
themseU es fatal Apart from operative measures the fatal issue 
is determined by a special kind of cerebral syndrome w Inch appears 
to be identical with Wernicke’s encephalopathy (p 800) Sheehan 
describes the general clinical picture of this syndrome as follows 
“After several weeks of se\ere hypcrcmesis, the patient stops 
^ omiting rather suddenly but the pulse rate remains high or 
increases Then she becomes apathetic or drowsy, and is found 
to lias c ny stagmus S)ie may become verv loquacious or de> elop 
tenderness of the legs Mote marked eye sy mptoms may do% tlop 
—squint, retinal hemorrhages, blindness and so on Sometimes 
medullary nerve symptoms follow— nasal regurgitation of iluids 
or hoarseness of the voice Then, after a short phase of mental 
confusion, the patient goes comatose and dies This clinical 
condition is so clearly cerebral that the cases are sometimes 
diagnosed as encephalitis ’ Occasionally polyneuritis develops 
which may be very severe and involve both upper and loner 
extremities (p 410) M iterman Ins recently described a case in 
which polyneuritis was associated with retinal hemorrhages 
Diagnosis Tins must be made by a consideration of other 
signs and symptoms of cArly prepiancy that may present 
(p 20) By the time vomiting has become so severe as to 
require treatment, pregnancy is alway*s well established and tjie 
diagnosis should present little difliculty “ Associated lomtting " 
that. IS, vomiting due to some accidentally associated condition, 
such as gastric ulcer or cancer, cirrhosis of the liver, locomotor 
ataxy (gastric crises), cerebral tumour, intestinal obstruction, 
appendicitis, ted degeneration in a fibroid tumour, or an ovarian 
cv st with twisted pedicle, should alway s be excluded , but pcriiaps 
It IS commoner to mistake pregnancy vomiting for that due to an 
associated condition, such as gastric ulcer, and treat it as such 
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until too late It should be remembered that the ^omit m 
hyperemesis often contains some fresh or altered blood which 
maj lead to a diagnosis of gastric disease The blood is probably 
due to the congestion of the stomach wall caused by the con 
tinued sickness Hyperemesis is sometimes the most outstanding 
symptom in hydatidiform mole, and in early uruo\Tilar twins 
with severe hjdramnios In exophthalmic goitre starting durmg 
pregnancy hyperemesis may be one of the earliest symptoms 
(p 457) Diagnosis between the non toxic and the toxic ty^ies is 
not ali^ays possible, and a case may pass from the first into the 
second A diagnosis of toxsemic \omitmg may justifiably be 
made, if in spite of the treatment the \omiting persists and the 
patient’s condition steadily deteriorates Also, if there is bile 
in the urme and jaundice, with or without albuminuria, the case is 
to'tic. The blood pressure should be carefully recorded, for a fall 
in that, which is usually accompamed by a weak and sometimes 
irregular pulse, gi' es the earliest indication of my ocardial atrophy 
(see p 800 ) 

Treatment Based on the conception of the pathology out* 
lined above, a rational treatment can be formulate of which the 
followmg are the essentials — 

(1) Isolation and suggestion to combat any neurotic element 
present 

(2) To supply carbohydrates m easily assuntlable form, such 
as lactose or glucose, m order to enable the li\ er to regenerate 
quickly, and to combat acidosis 

(3) To lessen the strain on the In er and kidney s by dimimshmg 
the mtake of proteins 

(4) To dimmish acidosis by cutting down the mtake of fats 

(5) To relieve constipation by purgatives and enemas 

(6) To dimimsh dehydration, and promote diuresis by abundant 
fluids 

(7) To prevent the onset of Wernicke’s encephalopathy by daily 
injections of vitamin 

(8) To watch carefully for any signs indicating that pregnancy 
should be terminated (p 807) 

These are the objects aimed at in the following scheme of 
dietetic and other treatment 

Mild Cases (All cases of simple nausea or morning sickness, 
or those showmg occasional vomiting) For three or four days 
leave out all meats, soups, fish, chicken, butter and cream 
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Before rising, patient to eat an app{e, banana or a few crackers 
Sbe must eat plenty of fruit, either fresh or stewed, vegetables, 
salads, bread, toast, crackers, rusks, may take jams, jellies, 
honey, custards and spannglj of milk and eggs 
Diet to be taken m five small meals throughout the day 
Fluids ^Vater, weak tea, home made lemonade, to make up 
to 60 oz a da} 

At end of tliree or four dajs ordinarj diet may be resumed jf 
taken m a number of small meals 
Fats must be taken sparingly 
Attend strictly to the bowels, calomel etc 
Moderate Cases Rest m bed , isolation , no feeding by mouth 
unless patient feels hungry and asks for food Cleanse bowels by 
a simple enema each morning Give nutrient enema of 6 to 8 oz 
10 per cent glucose in saline, three times daily, %ery slowly by a 
fine catheter Fluids by mouth to 60 oz daily 
On subsidence of symptoms commence feeding by a little dry 
toast or cracker If well borne, next day gn e mashed potatoes, 
0 little jam or jelly with toast Continue to increase the diet by 
addition of vegetables and fruit until the diet resembles that m 
mild cases 

Bromide, gr 80, maj be added to the night enema if indicated 
Snere Cases Rest in bed with isolation 
INo feeding by the mouth 

Treatment as in moderate cases, but giv e intravenous glucose 
1,000 CCS per cent solution m saline tn addition to nutrient 
glucose enemas as above The xntraienous glucose is best guen 
hy continuous tnyeciion A good method is to give 10 pints of 
5 per cent glucose m saline at body temperature in fort} eight 
hours by a canula inserted into the saphenous v ein just ov er the 
internal malleolus Five units of insulm may be advantageously 
given with it to prevent loss of flic sugar in tlie urine 
Bromide up to gr CO may be added to the night enema 
It is a good plan to give an intravenous injection of calcium 
gluconate (10 cc of a 10 per cent solution) every other da} to 
protect the liv er against necrotic changes The high carbohydrate 
diet increases the need for v itainin Bj, and this should be kept in 
mind especiall} m view of the possihiht} of poUmeuntis (p 416), 
the cerebral svndromc of 'Wcmirke's cncephalopathj (p 803), 
and of the ocular manifestations previously described (p 802) 
'injections of this vitamin should he given daily m tia form of 
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aneurine hjdrochloride 2 mg subcutaneous!^ intramuscularly 
or mtray enoush 

Specific Treaimetil The use of cortin is discussed at p 299 
HayvJwinsoi) reports favourable results from the use of cestnn 
He gives 10 000 units daiK m severe cases Of 50 cases 15 of 
which were severe 48 were cured but 2 failed to react Three 
of the sev en cases also receiv ed intrav enous glucose but the others 
were treated b\ cestrm alone 

In all but the mild cases the dailj quantity of urine should 
be measured and recorded It should be tested dailv for 
bile albumin and acetone Acetone is important if present in 
large quantities as it shows secere acidosis A record of the dad} 
number of v omits should be kept, and of the amount of each 
Blood pressure should be recorded A -careful watch should be 
kept for dimness of sight {p 302) and the fundus oculi should be 
examined at short mterv aU for evndence of optic neuritis or retinal 
hamorrhages 

Prognosis With this treatment the great majority of patients 
do well It IS remarkable how qmcUv patients recoTer, who have 
hern vomiting for two or three weeks before admissjon when 
put to bed and isolated from their friends ^ omiting ceases, the 
general condition improv es and in a few da}? they are taking 
almost a normal diet 

Favourable Signs are the fonovetng (1) Cessation of^omtllng 
This is good so far as it goes The cessation of \ omiting is not, 
however alwa} s an indication that the patient is out of danger 
She maj onl} vomit, say, once m two daj's and still be going 
down hill and ultimate!} die This should not be forgotten for 
otherwise one is liable to he deceived and lulled into a false sense 
of securit} by the improv enient m this svmptom 

(2) Increase tn the Quantity of Unne This shows not onl} that 
fluids are bemg retained because vomitmg is less, but also that the 
heart is able to maintam the circulation through the kidne}5, and 
IS therefore not affected b} to-ae myocarditis A fall in the 
specific graitty of the urme is of equal importance 

(3) A Slozo R^ular Pulse of Good Volume The medical 
attendant should alwa} s feel and count the pulse himself The chart 
IS apt to be misleading for a nurse mav find it difficult to count 
a rapid thread} , and perhaps ui^ular pulse Besides, the chart 
does not record volume and t^ulantv — which arever} important. 

(4) A clean moist tongue is alwavs a good sign A drv, coated 
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and cracked tongue is not favourable, and an improvement in this 
should be looked for from day to day 
(5) Absence of Jaundice Jaundice should be carefully watched 
for, as it IS a most important danger signal, andusually means that 
termination of pregnancy is urgently necessary Sometimes a 
patient who has jaundice recovers without termination of prcg 
nancy, but many more die because this warning sign is neglected. 
The conjunctiva should be examined in a good light, and of course 
m daylight, and it is sometumes necessary to wheel the bed round 
so as to face the window It is, howcser, necessary to observe 
that a patient may die without being even slightly jaundiced, 
and jaundice should not be waited for if the general condition is 
deteriorating ISandstrup states that it was only noticed m 22 
out of 40 fatal cases in Denmark 

(8) Tfie blood pressure should be recorded twice daily If 
normal it is a good sign If falling it shows that degenerative 
changes are probably taking place in the heart muscle 

(7) A normal iemperalure is good as far as it goes It is, 
however, not often raised even in patients who are doing badly 

(8) Absence of BiU and Albumtn tn the Vnne The urine 
should be tested daily for bile, which is as important as jaundice 
m indicating the necessity for termination of pregnanev A simple 
method of testing is to shake the test tube v igorously when the 
yellow colour will be seen in the froth Persistent albuminuria 
IS a bad sign, but it is often absent even in patients who are doing 
badly, and its occurrence should not be waited for, if termination 
of pregnancy is indicated on other grounds Bandstrup reports 
that It was present in only 12 of 88 fatal cases 

(9) Absence of any dimness of vision and of the ocular lesions 
described above (p S 02 ) 

In a few cases intra uterine death of the foetus occurs and then 
recov ery ensues without further interference 
The remote prognosis in liypercmesis is good The liver and 
kidneys recover completely In severe cases polyneuritis may 
develop after recov ery from the hyperemesis (p 410), not infre- 
quently the liypercmesjs recurs in subsequent pregnancies 
Indications for Terminating Pregnancy. Tlie following should 
be regarded as indications for terminating pregnancy They 
liave been already discussed under prognosis — 

{!) No improvement m a severe case after a week or less under 
treatment ns outlined above. 
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(2) Jaundice, or bile m the urine ^ 

(3) Persistent albuminuria 

(4) A pulse or temperature persistently o%er 100. 

(5) Persistentlj low blood pressure 

(6) Optic neuritis or retinal haemorrhages 

Method of Terminating Pregnancy. The best method js 
abdominal h\sterotomi The patient must be in very good 
condition belore an\ other method iS justifiable Chloroform 
should ne\er be used because of the great danger of further 
damage to the liier (p 367) I.ocal anxsthesia (2 per cent 
no\ocune) is best The abdominal wall is infiltrated in lajers 
\.fter infiltrating the peritoneum. 10 mmutes should be allowed 
to eJipse before opening it, to allow the aniestbetic to act This 
IS nccessar^ to a\oid shock For the same reason particular 
care sliould be taken to a\oid dragging on the peritoneum The 
uterus should be mfiltrafed with the anasthetic before incismg 
it, and again time should be allowed for it to take effect. 

If necossar\ a little gas and ox>gen should be gnen rather than 
risk the least shock, which these patients stand badl> . Before 
opening the uterus pitocia should be injected intp its muscle A 
small Incision is then made on the anterior wall, opening the cavity. 
The uterus now usually contracts, and squeezes the ovum out 
entire and without the loss of more than s teaspoonful of blood. 
The 11 ound is then sutured, and it is n good plan to run a pint or 
more of saline into the abdomen before closing it This operation 
causes no shock and loss of blood is reduced to a mmimum 

After operation, the administration of glucose should usually be 
continued, by whatever route seems best, but in i cry serious cases 
always intravenously by the continuous method 

Fmally, it is necessary to add that this disease is an extremely 
insidious one, that the medical attendant is liable to be deceived 
by apparent slight improvements from day to day, and that 
operation should not be delayed too long ^ 

Vomiting iQ Later Pregaaocy 

Repeated vomiting not infrequently occurs m the later months 
of pregnancy It is especially liable to be met with in two condi* 

* Jauodiee u aot always la rMnitio^ of pre^^oano, an mdicaVon of 
destructionofU%ertLssuc Itis undoubted]}, sometunesacatanbal jaundice, 
but chnieaUy the diagnosis between the two is often difficult. \et the 
distinction is important for catarrhal jaundice is not an indication fortermi 
naUng pregnanc} The general state of the patient must be taVen Into 
account. Ifthisisgood.the janndjcenavpropcrh be regarded as mtarrhal 
and medical treatment ims then be continued 
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tions, namely, pyelitis of pr^nancy and severe pre eclamptic 
toxsmia The treatment rs that of the causal condition Asso* 
ciated vomiting (due to some catise such as appendicitis, associated 
with but not due to the pregnancy) must be excluded In acute 
yellow atrophy of the livet (p 866) \ojniting is usuallj an 
outstanding feature 
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CHAPTER XXI 


THE TOXAEMIAS OF LATE PREGNANCY 

A CONVENIENT and simple classification of the toxiemias charac 
teristic of the later months of pregnancy (as distinguished from 
toxajmic hyperemesis gravidarum, which usually occurs in the 
first three months) is as follows 

(3) Pre-eclamptic toxiemia and eclampsia 

(2) Chronic glomerular nephritis m pregnancj 

(3) Essential hypertension m pregnancj 

(4) Acute yellow atrophy of the liver 

It will be ohserved that the so called “ low reserve kidney ” is 
not included in the above classification, as we believe it is simply 
a mild form of pre eclamptic toxsmia. In a recent studj of this 
condition by Herrick and Tillman, m which 168 cases were fob 
lowed up for from one to twenty four years, it was found that 
63 (83 5 per cent) showed hjpertension as well os other 
stigmata of caedio lascutar disease, such as retinal sclerosis, 
thickening of the brachial vessels, cardiac enlargement, headache, 
dyspnoea, etc , while post mortem examination of a typical case 
that died fifteen years after the first pregnancy that had been 
complicated by “ low resene kidney ” showed the cause of death 
to be generalised arteriohsclerosis and arteriolo nephro sclerosis 
\ery similar was the experience of Peckham and Stout, who in 
1936 reviewed all the cases of “low reserve kidney” in the 
Johns Hopkins Chnic They found that at the end of five jears 
one half had developed persistent hypertension 

Pre-eclamptic Toxaemia and Eclampsia 

The term “ pre eclamptic toxxmia ” is used here mstead of the 
older term “ albuminuria of pregnancy,” because the latter term 
pushed into the foreground of tlie clinical picture a sign, the 
albuminuria, which is not always present, and which w any case is 
rarely present at an early stage of the disease The use of this 
term has probably done more than anything else to hinder the 
early diagnosis of pre eclamptic toxemia The practitioner, watch- 
ing his patient for the onset of “albuminuria of pregnancy,” not 
unnaturally expects to find albumin in the urine in every case, and 
as the earliest danger signal, whereas the truth is that tlie patient 
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may be in imminent danger of edampsm tJjough tJie urine 
IS perfectly normal Pre eclamptic toxtemia may therefore 
be defined as “ a condition occurring m pregnant vromen, 
characterised chiefij bj a rise of blood pressure cederoa and 
albumin in the urine, and often ending m convulsions ’ 

j®tiology Any satisfactory theory of the origin of eclampsia 
must explain the following amongst other facts 

(1) It occurs only in pregnancj or shortly after dcli% ery 

(2) It occurs chiefly in primigravidse (70 per cent ) 

(3) It maj occur in hjdatidiform mole, nhere there is no 
foetus Indeed pre eclamptic toxiemia is relatively much more 
frequent in this condition than it is in normal pregnanej 

(p m 

(4) It is not infrequently associated wth concealed accidental 
htemorrjiage 

(5) It IS sometimes associated with bilateral cortical necrosis 
of the kidneys (p 827) 

(6) It may set m for the first time a few hours or more after 
delirerj 

In these respects none of the current theories is entirelv 
satisfactory, but the following are some of the best known 

(а) The InlesUnai Toxin Theory (Tveedtj, 1913) Toxic 
protein derivatives normall> enter the blood stream from the 
intestines but are neutralised by antibodies During pregnanej 
the antibodies also hav c to neutralise products of placental and 
fcctal metabolism and they ma> be insufTicient for both purposes, 
so that protein poisoning results This is often known as the 
Dublin theoiy and was first promulgated bv Tweedy in 19lS 
The treatment bj low protein diet is largelj based on it 

(б) The Placental Theory {Young 1014) Infarction of the 
placenta occurs for some reason, and from the dead or ‘ infarcted ' 
placental tissue toxic substances of great potency are absorbed 
into the maternal blood In this waj Young explains the frequent 
association of red infarcts of the placenta with eclampsia and pre 
eclamptic toxaimia Most, however hold that the infarction is a 
result, not the cause, of eclampsia 

(e) The Ti eder poisoning Theory (Zangemeister, 1915^ Zange 
meistcr held that in pregnancy there is an increased retention of 
water m t^e body because of greater permeability of the capillaries 
which was, he believ cd due to a toxm (Edema of tlie brain renders 
it anremic so that the brain ctUs are under nourished and the 
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imtibilitj <0 fnxKcii to contiiUion^ The nsc m Hood 

jiressiire k doc to increi'ieti mtttciAninl pressure, whieli sUmwKte<t 
the xn^omotor centre Tlie mlemn id«o le^ds to an "ischrnne 
albnmimma bj C'i\j<ii 4 » ^xrclhnjj of the kidne\ within its nfid 
cipsnle rendering It anomie It xnlHie ob<er\'ed tint this Iheorv 
dtvs not explntn the on*,m of the toxin which he considered 
iTSjwnsjhlc for the fnleni^ Str»ii« lichercs that tJie itrdenn is 
cnn«ci.l not b\ incrensesl pemieabilita of the capillsnes but b\ 
loweml o niotie pressure of tie plasma proteins together with 
mere isrd N'eiions jiressnre The former he siipyestSs is due to a 
low protein intake in the food and the latter jwtoibK to the 
meeh lineal effect of the enlatjital iitenis, which one would cs^peet 
to be most inarkeii in pnniigr»\ id-c with taut aKlaminal walls, iti 
obe e stoekiK built women and in women with a*eri lan^ uten 
from twin preirnancN or bxalramm as. Dieekinann and Kramer 
hoiveicr fnleil to tml am significant Inoernig m the '^nim 
irotem or m the albnmm globnlm ratio of patients with jirc- 
fclami iJf toNTinn oreclanip n asconijviTrd with nomnJ ronlroJs. 
\MiateiX'r is the came of ctalema in lliC'C conditions it is not m 
their opinion ha'poprotemrniia Thani \eKoi and Tham 
prixl iccil enlcma m dogs I \ injecting reatnn 1 nt arc shall ace 
later that m pTwxIamptie toTmiia and eclampsia erstnn »s 
dmiimdicil Vinalh there is tlie work of Rowntree on water 
intoMcatnn He ahoxrrd that I \ RningSOcc ofxraterperkiK 
oflxxK weight to a d<^ e\-CT\ half hour he coni Iprcduee asthenia, 
rc^tlc^sness nan<ea aximiting muscle twitelnng tome and dame 
ca na 111 loiiN coma and death m a few hours. There was an mcrea-^ 
m a\cii,ht of iO to SO iwr cent The onl\ po>l mortem cliangcs 
fannd 'we oalema of the conncctne tL<nrs. Incr kidnea-s, and 
I rain Ummtree aras able to demonstrate inercastal intraeranial 
pro ure during life and be Iwlicaxs this to l>e the cause of the 
eoirvuKions Wcir Karson and Kowntrec in a similar e.3tpe*a 
ment demon tnted a ri-c of blxxl pressure from US (o 
mm Ilg or macr 

Willie Zangemei ters thcora »s attractia'c, it must be remem 
bered tlyit in mans cases of eclampsia there is no dinieal 
ccsiema, 9ior even latent mlema, demonstrable ha abnormal 
increase in weight {p *y?t) 

(d) InfTt&tti 2V<j«« Tieery (r^r-aracw). 

Paramore holds that the mcreaseil intra-alxl aminal pressure of 
prepnanej leads to allenatwn in the eireiilaton conditions in the 
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h\cr and kidnejs and degenerative changes in their parenchjma 
This theorv therefore offers an explanation of the greater 
frequency of pre-eclamptic toxtroia m p^lmlgra^ idjc Its possible 
importance should be considered afresh in relation to the nen 
•\\ork b\ Goldblatt and others on ischremia of the kidne\ as a cause 
of h\pertcnsion 

(e) Dietetic Deficiency Theory (Theobald 1930) Theobald in 
1930 advanced the hypothesis that oil the major and minor 
toxaimias of pregnanej are expressions of dietetic deficiencies and 
may be regarded as relative defieiencj diseases A diet apparentlj 



Fio 48 ShowiDg tondenee of eclampsia in Saden and correction of 
eclampsia curve renderett oecesury bv the relative mcrease of 
pnnu^rae since 1018 

Dolled line Eclampsia curve without conrection 

Upper emtinuoue line Ectampsia curve afler correction 

Lemr eonlinuoue line Percentage of pnm parz among child bearing 

women from 1887 to 193* 

adequate for the mother w no longer adequate for the mother and 
fortus ^^’hlle he heliev es that dcficiencj of the different vitamins 
and minerals all play a part,, he maintains that disturbance of the 
calciuin metabolism is the most important single factor involved 
This hj’polhcsis, clearly capable of proof or disproof relates 
mommg sickness, hj'pcreinesis gravidarum and excessive saliva 
tion to eclampsia, accidental haemorrhage, and acute \ellow 
atrophj of the In cr One dttRcult} in accepting this new is the 
fact that in Germanv during the last two jears of the ivar of 
1914-18, when the cn il population was grosslj underfed the 
incidence of eclampsia fell to 0 C per I 000 births as compared 
with 2 0 per 1000 just before the war (Gessner) Accurate 
figures regarding this fall can be obtained from Paden m Germanv , 
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Tvhere eclampsia has been notifiable for many years These have 
been analj'sed recentl\ by Baader (Fig 4S), who shows that 
during the war jears the drop occurred steaihh till 1918 after 
which there was a rapid increase Baader shows, howerer, that 
the mcrease m 1919 and 1920 was due to the greater proportion 
of pnraiparffi m the child bearing populabon, and that when 
allowance was made for this b\ assuming that pnmiparffi are four 
times more Iikel} than multipanc to become eclamphc, the fall 
r eall y contmued till the end of 1920, durmg which period the effect 
of the blockade was still being felt 

^^'hlle this fall in the incidence of eclampsia has generally been 
attributed to the decreased consumption of flesh and fat, other 
explanations ha^ e been put forward. It is notewortbr, for example, 
that during the war \ears thac was no fall m the mortaliiy from 
eclampsia which contmued as before to account for one death 
in ererj 4 000 births This might possible be due, as Baader 
suggests to the slighter cases of eclampsia having been overlooked 
on account of the scarcity of doctors, so that only the more serert, 
and therefore more ohnous eases were reported b\ the nudwives 
\nother factor mat have been the more widespread employment 
of women in hard muscular work up till the time of deliven 
(Gessner) and especially m the open air and sunshme, though 
this cannot expUm the continued fall during the vears 1019 and 
1920 as according to Gessner, most voung women gave up their 
war work at the end of the war m 1918 

Theobald claims that the more animal protem there is m the diet 
the greater must be the intake of calaum and vitamins B and D m 
order to protect against its toxic effects He has reported the results 
of the proph} lactic admimstration of calcium and ^nta^uns \ and 
D to antenatal patients Apparently health^ xeomen not more 
than 24 weeks pr^nant, were divided at random into two groups, 
those in group A bemg requested to take dafly for the remamder 
of their pregnancies 11,000 mtemational units of vitamm A, and 
450 units of vitamm D, together with calcium lactate gr 20, 
group B servmg as controls One himdred women were mcluded 
m the experiment, 50 m each group Seven m group A and 
17 m group B suffered from hypertension (BP 140 mm Hg 
or above) with or without albuminuria These results are statist! 
cally significant MendenbaO and Drake found that only 2 
out of 188 (1 per cent ) women to whom calcium was adminis 
teivd m pregnancy developed toxxmia whereas in a control 
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series of 230 women to whom calcium ^vas not given, 80 
{IS per cent ) became toxic On the other hand, there is no 
higher incidence of eclampsia or of prc eclamptic toxemia in 
women suffering from osteomalacia or its minor manifestations 
In this connection the w ork of Minot and Cutler is of great interest 
Tliey found that dogs were highly susceptible to carbon tetra 
chloride poisoning if kept on a diet low in calcium, \iz lean meat 
without bones but that thej were immune to the poison if given 
a diet high in calcium and carbohjdrate for three weeks before 
the poison was administered If convulsions w hicb often follow 
carbon tetrachloride poisoning had developed the injection of 
calcium salts brought about rapid recovery Yet the serum 
calcium was found to he normal The deficiencj is prohablj in 
the ionised calcium onlj Hieobald too, produced fatal liver 
necrosis m pregnant ehts by keeping them on a diet deficient in 
calcium, and without the administration of any poison 
It may be significant that m the last (1040) Annual Report of 
the Department of Obstetrics and Gyntccology of the Umvcrsitv 
of Ifoiig Kong Gor<{on Kmg reports 155 cases of av linminosts 
(bcri ben) complicating pregnancy and labour, 135 (87 per cent ) 
of which had a blood pressure exceeding 180/70 including 10 cases 
of eclampsia Assuming that the usual incidence of eclampsia 
IS 1 m 500 It IS apparent that the incidence in avitammosis is 
increased fifty times Siddall also impressed by the high incidence 
of pre eclamptic toxaemia and eclampsia m Canton where bcri 
ben occurs verv frequently, believes that Bj deficiency in preg 
nnnev leads to compensatory liypcrfunction of the pituitary 
with disturbed carbohydrate metabolism cedema raised blood 
pressure, etc Ross et al carried out a study of the effect of diet 
on the incidence of toxsmia of pregnancy in a group of voung 
primipjKB w'ho were resident m a charitable institution and 
whose diet could therefore be carefully supervised In the 
experiment 53 patients were observed 27 of* whom had the 
ordinary diet of the institution, which was judged to be adequate 
for the needs of pregnancy, supplemented by the additions of 
dried milk, vitamins A, R and 1>, calcium phosphorus and iron 
nltematc patients, 20 in number, receiving the ordinary diet 
only and therefore being used as controls The incidence of 
toxicmia in the supplemented group was S3 per cent while m the 
controls it vwis 42 pet cent The authors concluded tliat the 
extra diet liad no appreciable effect 
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Cope failed to find anj diminution of pregnandiol in toxremic 
cases (v tnfra) 

Byrom Jias produced lesions in albmo rats closely resemblmg 
those of eclampsia — focal necrosis of the Iner and symmetrical 
cortical necrosis m the kidnejs (p 327) by injecting ^aso pressm 
lie belie%ed the lesions to be due to arterial spasm He also 
found that the sensitiMtv of the rat to vasopressin could be 
increased ten times by prehminaiy treatment with cestrogenic 
hormone, and that in iinspayed rats the sensitisation could 
equally well be brought about bj gonadotropic hormones The 
sensitisation could not be prevented by the simultaneous adinini 
stration of progesterone In relation to these results the observ a 
tions of Schochaert and Lambillon are of great interest These 
workers found that if a pressor substance eg tonepliin was 
injected intravenously into (a) n normal non pregnant woman 

(b) a normal pregnant woman m the last three months and (c) a 
woman suffering from pre eclamptic toxemia the degrees of 
reaction obtained were not the same In (o) the systolic blood 
pressure rose CO to CO mm Ilg , tlic mean being 45 mm and there 
were ^erv se^c^e subjectue phenomena In (i») the rise was scr> 
slight and varied from 0 to 22 mm the mean being 13 mm In 

(c) a rise of 3S to 80 mm occurred mean 55 mm Results which 
were very similar were obtained independently b> Dicckmann 
and ^fichcl who howe^c^ usedpitintrinsubcutineously and later 
b\ dc ^alc^a and KcUar using tonephm intravcnou!,K It nm 
be useful to compare the three sets of obsersations — 
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are by tlwac r/sult^ Jhat 

patients who hasc preeclamptic toxicmia are sensitised to the 
pressor substance by astrm But Smith and Smith and Taj lor and 
Scadron ha\e found low ccittnn values m the blood and unne of 
such patients (2) That there is in the normal pregnant woman 
an inhibiting substance which is lacking in the non pregnant and 
m patients with pre eclamptic tfps^mm Hobson and Paterson 
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pregnant women ” In 7 per cent of those witJi such adeina he 
noted sjmptoins such as frontal beodacbe Msua! disturbances 
nausea and > omiting How such oedema is caused is still a matter 
for speculation '\^e ha\e already seen that it is not due to n 
hy poprotemiemia It may he that there is an increase m circu 
laling nntidiuretjc hormone and it will be recalled that Theobald 
found such an increase in the hlood of eclamptic patients c 
base seen too (p 812) tliat oedema can be produced expert 
mentaHy by injection of oestrm and as enstnn is produced by 
the placenta, and as its concentration in the circulation increases 
as pregnancy advances, it might well be regarded as the cause of 
cedema m pregnancy and pre-eclamptic toxaimia All the in 
\estigations on the oestrm content of the blood and urine in 
toxiemia honc\er, show that it is diminished or at least not 
increased {p 816) Again the cedema might be due to a dietetic 
dcfieieney , though of w hat nature is not clear ^\ e have already 
noted {p 815) that m the Annual Ileport of the Department of 
Obstetrics and Gynecology of the Uniiersity of Hong Iiong 
1040 Gordon King reports 155 cases of aMtammosis Bj compli 
eating pregnancy and labour, 185 (87 per cent ) of which had a 
blood pressure exceeding 130/70 Another possible cause of renal 
ischxniia IS increased intra abdominal pressure (Paramore p 812) 
though Theobald (1932) failed to find any increase of intro ab 
dominal pressure in pregnancy It is conccis able tliat dilatation 
of the ureters renalpeivcsand collecting tubules mightrender the 
bidney ischicmie, though no correlation seems to have been yet 
attempted between such changes and pre-eclamptie toxccmia or 
eclampsia Though advanced nephrosclerosis resulting from old 
standing pyelo nephritis can give rise to hy pertension there is no 
evidence that hvTiertensjon exists in the earlier stages of pvelitis, 
which IS alway s associated with dilatation of the ureter and kidney 
pelv IS 

It has long seemed to the author that, whatever might uUi 
mately be found to be the exciting cause of eclampsia an important 
predisposing cause was a famibal predisposition to hypertension 
This received support from the results of the cold pressor tests 
carried out by him (p 838) which showed that the patient who 
started pregnancy with a high basic blood pressure was more 
likely to dev clop prc-eclamptic toxiemia than one in w horn it was 
low 

From a consideration of all the evidence experimental and 
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clinical the following conception of the $fioIogy of eclampsia is 
tentatn ely offered (Edema and hj'pertension are both of the 
greatest importance in its causation and thej are complementarj 
to each other Thus eclampsia may arise when there is a sudden 
large rise of blood pressure Avith little cedema , or it ma^ arise if 
there is much cedema with httle or no hj'pertension , a familial 
predisposition to hj-pertension mas result ra a \ ery great rise of 
blood pressure e\en when thwe is bttle cedema, and the absence of 
a familial predisposition mav present any marked nse when there 
IS much (edema These ideas maj be presented schematically 
thus 


cedema slight^ 


Predisposition 
to JiiTiertension 

i 

Hypertension marked 


—►Eclampsia 


cedema severe—*' 


predisposition to j 
h>*pertensioo | 

I I — *Eclampsia 

Hypertension slight 
• or absent I 


It 18 suggested that the exciting cause of the eclamptic con 
vulsions IS the mjurj to brain cells brought about by ischiemia 
the ischsemia being caused b> oedema and hypertension 

Albuminuria is the result of renal iscbsemia uuth consequent 
glomerular mjurj , the iscbseima bemg brought about either bj 
oedema or by functional constnction of the afferent glomerular 
arteries It may occur with little or no rise of blood pressure, 
but if blood pressure is low, cedema must be corresponding!} 
great In any case its ocinirrence is merel} incidental and bears 
no ffitiological relationship to the outbreak of eclamptic convul 
sions 

Clmicall}, tivins predispose to eclampsia Eden found that in 
1,524 (»ses of eclampsia the incidence of twms was 4 7 per cent 
The average incidence of twms is about I per cent , so the liabiht} 
to eclampsy m twin, pcegoancy is tour or five tunes that in smgle 
pregnane} Guttmacher s experience was simDar , m a series 
of 673 twin deln enes at Johns Hopkms Hospital the mcidence of 
eclampsia was 4j times that m all viable pr^nancies It occurs 
more often m pnmigraMdae (70 per cent) than m raultiparc 
(30 per cent ) and as the numbed of pnmigrax idie is onlv a fraction 
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of tilt nmltipar'c the Iialnlit> to eclamiism is cnomioiistj Kiglier in 
ll«t as compired ^\^th subsequent ja-egruincics It is said, too, 
that stout >\omen of stochj build are more prone to de\clop the 
disease 

Pyelitis and Toxaemia Peters has m recent sears claimed that 
pyelitis and pycloneplintis are important factors m the causation 
of pre-eclaniptie tosTmia and eclampsia. Of 93 patients snth 
pyelitis complicatmg pregnancy, 25 descloped before the end of 
pregnancy hypertension or a>dema or both, and of 320 patients 
sMth toxjcmia 41 had pyehtia rurthcr, of 25 autopsied patients 
ivith sasciilar or renal disease that first mamlesteil itself during 
pregnanQ 11 ivere found to have pyelitis and hydroneplirosis If 
this Mork IS confirmed it must be considered m relation to the 
experiments of Goldblatt and others who by partial occlusion of 
one renal artery caused chronic Mqiertension and to the evjieti 
ijicnts of Ddl and Erickson, previously referred to (p 338) Clearly 
pyehtis and pyelonephritis would ha\e a similar effect in that b\ 
destruction of renal tissue they dimmish the circulation through 
the kidney AlcLane, howe'er, failed to find any higher incidence 
of toxajmm amongst his cases of p'clitis The incidence was 
10 per cent amongst 98 cases of proved ante partum pyelitis 
which was the same as in the whole clinic population 

Frequency of Eclampsia It is not possible to obtain aicuratc 
figures regarding tins in Great Britain as eclampsia is not noti 
fiflble Jlesort can only be had to hospital statistics which rarciv 
gne a true picture Eclampsia is howeser notifiable in three 


TaBLE VII ShovtnglncidenceofhclampstainthelargeToKnsand 
Couiilf^ Districts of Saxony during Un 1 ears (1/odi^ed from 
KUsUxtr) 
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Gerniun states, % e , Hamburg, Snxonv and Bndcn and from them 
we find that the incidence though there have been considerable 
variations in recent \ cars, averages elnnit 1 in everv 410 deliv enes 
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The incidence in countrj districts is only about tno thirds to 
three-quarters that m large towns (see Table VII), and this differ- 
ence w luch seems to prevail m all countries, IS general!} attributed 
to three factors (a) the relatne cheapness and accessibilit} of 
carboh\drate and ^egetable foods and green stuffs in countrs 
districts so that less butcher meat is consumed than m large 
towns , {b) the beneficial effect of sunshine on ivomen engaged 
on work in the open au" as compaml with factor} workers in 
cities, and (c) the hard muscular work that country women do m 
the fields and elsewhere 

Geographical Distribution of Eclampsia. As eclampsia is rarel} 
notifiable (for an exception see p. 321), data regarding its incidence 
m different countries are almost entirel} derived from hospital 
figures, and are therefore unreliable. But there seems to be no 
reason to bel!e\ e that the incidence \ aries significant!} m cinlised 
countries throughout the world. Dietkmann states that it is 
unknown or very rare among the natives of Ken}*a, Uganda, 
Zululand Taiigan}ika, Belgian Congo, Ethiopia, Persia, Java, 
Hawaii, British ^Iala}a, Alaska, Australia and the date oases of 
Africa, where the habits and diet have not been changed b} 
contact vnth the white races It is common, on the other hand, 
among the nativ es of Algiers, Cape Towm, Colombo and Porto 
Rico, where the} hav e adopted many if not all of the dietetic and 
other habits of the whites It is of interest too that while it is 
rare among the African negroes in whom h}”pcrtension apart 
from pregnancy is uncommon, it is frequent among the negroes 
of the United States of America in whom h}7>erteDsiDn is common 
We hav e alreadv seen that the incidence is much less m rural than 
m urban areas, but the cause of the relatn c inimumt} in countrv 
districts IS not known with certainlv. After evamining the litera- 
ture on the geographical incidence of eclampsia one is left with the 
impression that there is great need for more accurate and extcnsiv e 
information, and that this is unliLel} to be obtamed unless the 
disease is made notifiable in all countries 

Influence of Climate in causing Eclamptic Attacks. Regarding 
this there is no general agreement. The following have been 
blamed for precipitating attacks in predisposed or in pre eclamptic 
persons hot damp ohniatc bj interference with water balance 
(Dieckmann) , cold damp weather (Lennon) , rapid changes of 
temperature bv preventing efficient action of the skin (Crichton) , 
quick changes m the weather from hot to cold or cold to hot, b} 
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causing electrical disturbances in the atmosphere that lead to 
hsTJerexcitabilitj of the ^egetatl^e nenous sj*stem (Louros) 
"Maiij more obsen ations are nccessarj before the matter can be 
settled 

Pathological Considerations Generallj speaking, the changes in 
the organs are, as shon n bj Schmorl, of the nature of thromboses 
of capillaries and smaller veins and occasionally of arterioles, with 
h'emorrhages and necroses in the areas immediately surrounding 
them 

The Lner The changes m the liver are so characteristic that 
in themselves they are svitTicient to warrant a postmortem 
diagnosis of eclampsia 

To the naked eye the surface tisunlly appears smooth and is 
mottled by numerous scattered areas of subcapsular h emorrhage 
IJetwcen these the colour nmv he normal or may be pale yellow 
either from fattv change or jaundice The cut surface sliowv 
similar scattered hfcmorrhages 

^^lcroscop^caUl^ the changes arc still more characteristic 
Ueforc we can understand their genesis and distribution we must 
hav c clear v lew s regarding the blood supply and circulation m the 
hver, and this we shall briefly call to mind The liver receives 
blood from two mam sources (a) the and (i) tlie 

hepatic artery The portal vein though it drams chieflv the 
intestine also gets blood from the uterine veins im the superior 
hamiorrhoidal vein In the interlobular septa (Ghsson s. capsule) 
the portal vein breaks up into cnpillnncs which flow into the 
simisoids of the liver ind ultimately into the central venules of 
the liver lobules and so into the hepatic veins which enter the 
inferior V ena cav a The hepitic arterv supplies cluclly Olissons 
capsule, including the interlobular septa In the septa it breaks 
up into capillaries which again re unite to form small veins that 
anastomose in the septa with the branches of the portal v ein 
The sinusoids therefore have a double blooil supplv namely, a 
mam one from the portal system and a subsidiary one from the 
hepatic artery So it will be apparent that if there is a toxin 
derived from the uterine contents it is likely to reach the liver 
directly bv wav of the portal vein and this ma\ explain whv it is 
tliat the liver is iisiinlh more wvCTelv damaged than anv other 
organ Another reason may be tliat the How through the portal 
V ein and the liv er sinusoids is slow, so that there is more time for 
the hv {Mthetical toxin to net on ibt capillnries and liv er etils 

ii-» 
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So far as the} haA e been obsen ed the chief changes m the hrer 
in eclampsia are as follows 

(!) Fibnnous thromhx ih the portal capiUanes in the peripher} 
of the lobules (Fig 49) Fahr regards this as the most charac- 
teristic and constant change Furthennore, it is never present in 
any other condition 

(2) Stasib of the Wood in the portal captUanes (Fig 50) This, 
unlike the fibrinous thrombosis, is not peculiar to eclampsia and 
max be found in sexeral other conditions, such as diphtheria. 



1 ic -19 Eclamptic lixer Shows lixcr necn><« (N) and capilLux thrombi 
(Th) L — Nornial Iner cells (Fahr) 

The result of it is that the sinusoids become xvidencd, and therefore 
max cause pressure ntrophx of the hxer cells surrounding them 
(S) The walls of the capillaries (sinusoids) max give wax, 
leading to hwinorrhage amongst the bier cells, which, being thus 
torn apart from each other, undergo necrosis {hcemorrhagic necrosis) 
(Fig 50) These areas of hiemorrhage and necrosis are xerx 
numerous m the eclamptic lixer and are situated, if small, m the 
vennheral part of the lobule, but if more extensive, may involxe 
(Dieckmani.;,^,rg lobule, mcludii^ its central portion Thex are 
temperature by f tjjg darklx mottled hiemorrhagic areas desenbed 
quick changes in be naked ex e underneath tlie capsule and on the 
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cut surface Like capillarj stasis the% arc not, ho«c\er, peculiar 
to eclampsia but maj be found m other conditions, such os 
diphtlicrm, and Fahr has produced lliem cxpcnmentnllj in dogs 
bj injecting adrenalin 

{i) Areas of Dry {}^on hoemorrhagte or Anttmtc) Necrosis 
These are much rarer than li rraorrliagic necrosis and are probablv 



1 in so Hclamptlc li>er thowins cnplllu^ stasis Towanis the upper 
fijjtit liantl enmer there Is also an area of h-emorrhajjie necrosis 

due to the direct action of the toxin on the liter cells uithout 
ant previous vascular damage Thej are not characteristic and 
maj be found m patients who hat e died of diphtheria 

(5) Fatty Degeneration of the Liter Cells This is tanable m 
amount and is not, as a rule, of great importance , it ma> be 
diffuse, affecting all the cells to an equal extent, or only groups of 
cells here and there maj be concemeci 
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The cause of the abo\ e mentioned changes it is impossible at 
present to determine A possible explanation is that there is a 
toxin in eclampsia sihieh attacks the endothelium of the 
blood \ essels thus causing the formation of the fibrinous thrombi 
in the capillaries or again destro} ing their walls completeh and 
so leading to h'emorrhagc If this is the explanation it is eas\ 


Fig al Cclampt c Iner Si ows how the necrotic areas are situated at the 
periphery of the lobule around the interlobular septa one of which is 
seen a 1 ttle to tt e left of the centre and conta ns a small bile duct 

to see •nhj the peripher\ of the lobules should bear the brunt of 
the attack and thus come to be the chief site of the h-emorrhagic 
necrosis In \ leir of Fahrsadrenalin experiment capillarj spasm 
must also be considered as a possible cause BsToni produed focal 
necrosis m the In er of rats bx mjectmg ^ asopressm It is certain 
that the changes are not due to the eclamptic eonsmlsions as some 
obsert ers has e claimed for thej max be found u hen fits has e ne% er 
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occurred — the so-called ‘ eclampsism’ or eclampsia without 
fits The somewhat similar changes found m the hnin in 
A\ernichcs encephalopathj hft\e been discussed under hj'pcr 
emesis (p 300) and we base there seen that there is considerable 
evidence pointing to vitamm Bj deficiencj as an etiological 
factor 

The kidneys are usuallj slighti) enlarged and tlieir surfaces 
smooth Micrascopieally the characteristic lesion is m the 
glomeruli Tliere is marked thickening of the basement membrane 
of the glomerular capillaries and sometimes ssrelling of their 
endothelial cells These changes necessarily lead to narrowing 
of the cipilhry lumen and therefore make the glomeruli nnscmic 
(Hell tnhr bhaw Dunn and Bainl ) The glomeruli are also more 
permeable and thus allow albumin to escape though the anatomical 
basis for the increased permeability is not apparent This 
glomerular lesion is quite different from that found in ordinary 
glomenilar nephritis but opinion differs os to whether it is 
degcnerativ e or inflammatorv It is probably best regarded as a 
response to a stimulus of some kind According to Bell the 
thickened basement membrane is not a homogeneous structure 
merely thickened by cedema or hyaline change but is composed 
of fibres laid down in parallel lasers representing an actual 
increase in substance The swelling of the endothelial cells is in 
Bell 8 \ lew prohahh due to a toxic substance but the nature of 
the stimulus leading to thickening of the liasement membrane is 
more doubtful It may be a reaction to increased intra v ascular 
pressure {^olll•\^dt) but as Bell found similar changes in a 
case of hypercincsisgrav idanini and in another of hpoid nephrosis 
both unaccompanied liy hv pertension this explanation seems to bt. 
inadequate the alternative is that a soluble toxin is responsible 
lor a useful discussion of the whole matter Bell s p iper should be 
I oiisultcd 

Degeneration of the tubular epithelium is sometmtes present 
and V anes from a mild cloudy swelling to comjiletc necrosis Casts 
arc nuxorrous /J>rJiiir AriaoD jwmJ JJjr ;insyldr /wt 

pinved by lordosis and consequent compression of the left reniiJ 
vein 111 the production of orthostatic nlbunumina is discusswl 
Inter (p Jtt) in connection with the observations of (rank 
Cook 

Symmetrical Lortical Necroats of the htdneys llus is a soim 
what rare condition that is usually associated with eclampsia or 
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concealed accidental hemorrhage, or with both, though it has also 
been recorded in patients with scarlet ferer, diphthena, pulmonary 
tuberculosis, d3senterj, pneumonia, and in dietMlene dioxide 
(diovan) poisoning (Barber) The cortex of both ladnejs shows 
necrosis which maj m\olve almost the whole cortex or onlj 
patches of it Around the necrotic areas there is exudation and 
ha?morrhage, and m the afferent arteries of the glomeruh and the 
mterlobular arteries there is thrombosis For some dajs after 
its onset the patient usually feels Ciirlr well, though there is more 
or less complete anuna, and the kidnejs ma\ be tender, but 
gradualh cederaa supers enes, with attacks of dj'spncea, muscular 
tmtching ^ omitmg, drowsiness, delirium, coma and death, which 
usuallj takes place m ten to twenty days, though some of the 
milder cases may recover \ constant feature is a rising bleed 
urea which ma^ reach 300 m g per cent or more before death 
The cause of the condition is not finally determined but the 
foitowiiTg are the mest importaot news (7) I^iat the Becfosis e 
due to spasm of the smaller terminal arterioles of the Jadney, with 
resulting ischxmia and necrosis This explanation recenes sup- 
port from the obserration that m one of Jardme's cases there was 
also Raymaud’s disease Agamst it is the statement that the 
blood pressure is not alway s raised (Kellar and Amott) It would, 
howeser, eyplam the wdl known association with concealed 
accidental hemorrhage (p 245) Byrom (1087) produced massive 
cortical necrosis in albino rats bi injecting I>o to 40 units of 
lasopressm The lessels in and around the necroseil areas were 
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glomenih arc end artencs and the arteries of the uterus are riot 
(4) Scrivcr and Oertcl believe that the cause is a vaso paralysis 
of the terminal arterial segmpnt with blood stasis exudation 
htemorrhage and finally thrombosis This x aseular disturbance 
IS in their ojnnion related to a general \ aso motor imtabilitj 
incidental to the pregnant state (hypertension) They thus relate 
bilateral cortical necrosis of the kidneys to the necroses and 
hit-morrimges that we haxe already seen are found m the luer, 
brain and other organs in eclampsia and to concealed accidental 
hemorrhage 

Trtaf} lent is unsatisfactorv 1 i e bowels should be c pened an I 
free sweating procured Diuretics ate adsisable and one of the best 
IS an isotonic solution of crvstalhne sodium sulphate 42 85 grams 
per litre gi\cn intrax cnoiisly m large amounts Clifford Dlnte 
beliexmg that the kidney is swollen and under tension within 
its rigid capsule adsocates incision of the capsule of one kidne\ 
along Its free border If this procedure is to have anv chance of 
success it must be done earlv — within the first forts eight hours 
and m a condition where medical measures hold out so 1 ttle 
hope of success it should be tried in cv err case 

In the central nervous system the only constant change is 
cerebral antmm There is often marked cedema of the brain 
and menwges Tlirombt in capillaries and venules with multiple 
inicroscop c h-emorrhages and small areas of softening around 
them are common and have a preference for the cortex and 
centra} gmgha Tlie softenings are mosth around small arterioles 
whose walls have undergone hyaline degeneration or wl ere 
a large number of capillaries arc tl rombosed Sometimes 
hirmorrhage is very extensive involves the basal ganglia and 
is the inimediate cause of death 

In the heart degenerative changes m the myocardium are 
almost always present with cloudy swelling of the muscle Fatty 
degeneration is present in long standing cases Thrombi in the 
Capillaries and small veins and even in the artenoles with small 
hemorrhages are frequent 

In the htngs catarrhal pneumonia is common Sometimes lung 
abscesses arc found and arc due to inhalation of infected matter 
Hemorrhages are often found and vary m size from a pea to a 
cherry They mav be subplcural or m the centre of the lobe 
Thrombi are frequent m capillaries and small arteries and veins 
Syncytial masses sometimes block the veins and were btlicved 
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feet and nnkles and later the legs face hands abdominal wall and 
%mUa(rigs SSandSS) The albumin maj be a mere trace at first 
but maj increase rapidlv until the urine boils solid Tlie oedema 
and albumin iria usually increase passu \S hen these become 
marketl other sjmptoms appear te oligurm headache giddiness 
and vomiting (from increased intracranial pressure) Headache 
IS usuallj frontal or occipital and is often ver> severe Dimness 
of sight diplopia flashes of light before the cj es partial loss of 
conscio isness and ep gastric pains follow These are serious 
symptoms and uith headache and Jiigh blood pressure with or 
without cedema usuallv indicate tliat the onset of cclaraptie 
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conv ulsions is imminent The blood press ire at tins stage may 
reach as high as 220/140 Urine diminishes as cedema increases 
and may be scanty or even completely suppressed It contains in 
addition to nlbumin casts (byobne epithelial and granular) and 
sometimes blood and bile 

Willie oedema and albuminuria are usually present m pre 
eclamptic tox-cmia thej maj both be absent and ev en eclamptic 
convulsions may occur without cither having been present In 
such cases the most important sign of impending convulsions is a 
rapidlj rising blood pressure We believe however tl at if 
cedema is absent a much higher blcKid pressure (usually 200 or 
ov er) IS necessary to cause convnilsions than if endema is present 
and conversely, that if cedema is marked eclamptic convulsions 
may occur with a relatively low blood pressure 
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It IS worth noting that an early rtse of blood pressure maj occur 
— even as earlj as the 2nd or 3rd month of pr^nancj — 
followed hj a more or less prolonged jntcrval during which the 
blood pressure is normal, and then bj a permanent rise, and 
other signs of toxxmta This “early learning nse” of blood 
pressure is important, as if found it is an mdication that trouble 
IS to be expected later on 

Changes i« the Fundus Ocuh The earhest and most important 
change is a constnction and narrowing of the arterioles of the retina, 
which, according to agener, ma} alTect any or all of the branches 
of the central arterj blasters states that it is present in all cases of 
pre eclamptic toxicmia where the blood pressure is above 130 
sjstohc and 100 diastolic This narrowing is often accompamed 
or followed bj irregular constrictions of the lumen of the arterioles, 
usually most marked at first in the smaller nasal branches, and rarv- 
ing m degree and location from daj to daj . Later on the constnc 
tions become more fixed, and finallj the cotton-wool patches and 
hicmoirhages characteristic of albuminuric retmitis maj appear 
The relation of the albuminuric retimtis to the spasmodic contrac- 
tions IS not finally determined ^I\hus believes that the spasm 
leads to the retimtis bj causing anoxemia and consequent necrosis 
of the s essel wall, so that when passive congestion occurs it gives 
wa} nith resulting bsemorrhage and exudation Friedenwald, 
on the other hand, states that when albummune retimtis exists 
there is alwa}8 a pre-c\isting arteriolar sclerosis affecting the 
terminal arterioles and the capillaries — an acute necrosis of 
the 1 cssel wall, with total disappearance of all cellular outlmes, 
and replacement of the tissues b} an amorphous protein hpoid 
containing coagulum, called, for want of a better name, “ hj aim ” 
According to this view, therefore, albummune retimtis is 
essentiall} an arterio sclerotic retimtis, and the rehnal lesions 
are minute foci of necrosis, tedeiua and hsemorrhage, dependent 
on vascular occlusion, and interference with nutrition following 
thereupon 

Such are the two opposing views Wagener, after consideration 
of the whole matter, concludes as follows • “ It does not seem 
feasible at present to attempt to prove that retmaf fcsions occur 
exclusiv elj in any one tj'pe of toxaemia of pr^nancy. . . . From 
the purel} clinical standpoint, though it is evident that permanent 
arterio sclerosis remains as a residue in most cases of diffuse 
\retmitis of tox-emia of pregnancj, it is also true that m some 
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cases, cspeciallj when the retinitis is localised rather than diHuse, 
any permanent arteno sclerosis is so slight as to be clinically 
negligible It seenis possible, therefore, that mild retinitis can 
develop If) the laso spastic stage of the toxiemia before orgamc 
changes occur of sulBcient degree to be irreparable In most cases 
of severe ddfuse retinitis, liowestir, definite organic vascular 
changes are the ine\ liable residue ” 

Apart from spasm of the arteriole, swelling of the disc is, 
according to Grace Jones, the first stage to be obsersed in the 
majority of cases " The disc is swollen, has indistinct margins 
and is most often reddened The swelling is largely due to 
cedema, and is nearly always accompanied by swelling of tlie 
adjacent parts of the retina TJie whole fundus therefore tends 
to ha\e a steamy or hazy appearance ” The cedema and blurring 
of the disc IS liable to be associated with increased pressure m the 
spinal fluid Detachment of the retina from accumulation of 
subrctinol fluid in severe osdema is a \ery rare complication The 
prognosis is good, and usually the retina becomes reattached in a 
month or less (Doggart, Hallum) 

The subjecti% e signs in these cases are few, end a very advanced 
retinitis may be present without complaint being made ‘ The 
most common sy mptoms are spots in front of the eyes flashes of 
light, dimness of vision distortion of images and occasionally 
discomfort, but rarely pain ’ (Grace Jones) 

As to the incidence of the sarious lesions, m 121 cases of pre 
eclamptic toxiemia investigated by Grace Jones <32 showed no 
change, 43 showed cedema of the disc and retina, 5 showed 
individual cotton wool patches of exudate and hicmorrhagic areas 
in the retina, and 7 diffuse retinitis of the albuminuric ty pe Of 
10 cases of eclampsia 5 showed no change, 8 showed cedema of 
the retina and disc, and 0 showed individual cotton wool patches 
of exudate and hicmorrhagic areas 
It is evident, therefore, that examination of the fundus at 
frequent intervals should be an important part of the routine care 
of cases of toxaemia of pregnancy of all tyjies, even when there are 
no visual disturbances, and especially if the blood pressure is 
rismgrapidly If cotton « ool patches and h-emorrhagesappenr, or 
detachment of the retina, pregnancy sliould be terminated without 
delay Tins is all the more necessary os there is reason to believe 
that the degree of involvement of the retinal arterioles can be 
taken ns an indication of the condition of the systemic artenolcx. 
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and to them delaj means the de\elopment of definite sclerotic 
changes e shall see (p 344) that this is a frequent later sequel 
of pre eclamptic tox'emia 

It IS interesting to note that retinal hieraorrhages and exudate 
maj complctch clear up after dehserr and leave no trace t^e 
ha\ e seen this happen on three occasions 

Abnormal Increase i« eight as an Early Sign of Pre-eclamptic 
Toxcemia In pregnancj there is normally a considerable gam in 
iveight especiallj during the last six months due to the fcetus 
placenta liquor ammi increaseinsizeof the uterus andof the blood 
volume and often to the laj ing down of fat in the mother s own 
tissues Cummings m 1 OOO women found that the total a\ erage 
gain was 24 08 pounds the axerage monthl} weight changes being 
0 1144S5S 3 pounds (Table ^ III) About 40 percent 

showed a loss of from 1 to 8 pounds in the two weeks preceding 
labour 

In addition to these normal gams there may be increases 
due to latent or pre clinical oedema caused bx fluid retention that 
we haxe already seen (p 311) xras considered byr Zangemeister to 
be the earliest demonstrable ex ent in pre eclamptic toxaemia In 
this section we hax e to consider how far lus contentions have been 
supported by later observations Cummings whose large scale 
inxestigation has been referred to above sa\s b\ observing the 
we ght changes at frequent mterxals during the last two months 
of pregnancy some x ery definite opinions hax c been formed One 
is often surprised xxfacn a patient who has averaged an increase 
of a pound each week suddeiilx gams from ;> to 10 ]>ounds m a 
txvo week period Her food has not been changed or increased 
She max state that her hands feel stiff or that her rings seem 
tight definite cedema is demonstrable but the skm feels 

unusually firm A few weeks later inavase in blood pressure is 
discoxered and albumm and cederas appear Tins sudden gam 
m weight can only be explained by fluid retention m the tissues of 
the body and if this tendency towawls storing fluids is not checked 
the phx sician is faced by a threatened toxiemia M eight record 
mgs gixe warning of this potential danger before urinalysis or 
blood pressure readings herald the impendmg syndrome It is 
true that not all of tl ese patients dex elop tovemias but the possi 
bility IS so great that one should give heed to any sudden weight 
increase Among the 1 000 women there were 131 that gamed 
over 30 pounds Sixty three of these showed signs of toxiemia 
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or actuallj de\ eloped it , thej constituted 48 per cent of the 
o\er*« eight patients 

Siddnll and Mack, in a \er\ critical paper dealing ^Mth CCS 
patients, of whom C24 were normal and 39 toxicmic, gi\e the 
results of weighings at the 24th, 28tL, S2nd, S4th, 3Ctb, 3Sth and 


Table \ III Aterage Normal Wetghl Changes tn Pregnanqj 
(Cummings) (1,000 11 owien ) 


Month 

1 Poondi j 

1 KilogHnu 

Normal VVcieht 1 

mio 


98 08 


lirst 

12012 


1 58 60 


Second I 

12S04 


58 20 


Third 1 

120 S5 : 


58 88 


Gam during TirsC trimester 

Fourtti 

133 11 ! 

0 43 

, 60 50 

02 

rifth 



1 02 60 


Sixth 

142 03 


64 83 ! 


Gain during second trimester 

147 7.> I 

13 13 

i 07 14 1 

5 06 

eighth 

190 OS 


68 62 ! 


Ninth 

1531# 


1 COT 


Gain during third trimester I 


10 50 

1 

477 

Total average gnln during pregnancy 


24 03 


1004 


40th weeks They found that the a\cragc weight guns m the 
normal patients were as shown m Table IX The \ariations 
were, however, extremelj wide These are shown in the third 
column of the same table 

As will be seen from Table X, the weight gams were greatest 
m >oung patients, but pants made little dilTerence Amongst 
the 39 toxfemic patients the total average gam was 20 0 pounds 
compared with 15 7 |xiunds in normal women Taking for practical 
purposes an excessirc gam to be twice the normal as emge at each 
period according to age (Table IX), they found that 72 per cent 
of the to\,rmic patients gametl excessively at one or more periods 
The excessive gam was notetl before the first definite sign of 
toxtcmia (usually hypertension) In 43 7 per cent of the cases, at 
the same time as the first definite sign in 15 7 per cent and after 
it m 12 8 per cent Twenty aght per cent, of the toxiemic group 
showed no excessive gain There were four cases of eclampsia, 
each of which gamed excessivelv at one or more periods m the last 
four months In two cases the excessive gain preccd«}, and in 
two coincided vMth, the appearance of the first sign of to\a;roia 
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These findings suggested that regular weiglung might be of 
%alue m anticipating a considerable proportion of to>aemic cases 


Table IX Aiaage Gain »n Weight at lanous Penodi of Prtg 
nanaj tn formal (Eon toxcemic) Women Compiled from 
figures of Stddall and Mack 


Veeks 

Arera^* g&lo 

\ triitlou 

24 — 28 

44 

From n loss of we gUt to oser 10 lbs -{■ 

28 — 32 

3 g 

Ditto 

3‘>— 34 

20 


34—36 

2 1 

Prom a loss of weight to o\ er 8 lbs 

3G— 38 

«>o 

From A loss of weight to oter 10 lbs + 

38 — 40 

1 s 

Ditto 


15 7 



since in more than tu-o fifths there was an excessive gam preceding 
definite » gns of the disease This however, was found not to be 


Table \ Aierage Penodte Weight Gains according to Parity 
and Age (Siddalt and Mack) 


we,k. 

24— 2S 

23—3* 


31—36 j 

S6-3S 

<6 

Total 

Age 

Para 1 

5 1 

4 G 

«2 

1 

‘*•4 

23 

1 1 

17 7 

25—35 

43 

3g 

«»o 

23 


1 3 

lG-0 

3j— 

S3 

S'* 

23 

1 3 

I 2 

10 

12 8 

Para 2 

2 oyn 

5 6 

43 

I 9 

1 0 

2 1 

33 

10 1 

2 o— 3i> 

4 S 

40 

20 

21 

1 7 

1 2 

15 5 

3o— 

3 4 

a 3 

24 

I 7 

2 I 

09 

138 

Para 3 
— 25yrs 

_ 






_ 


__ 

2o — S.> 

4 7 

3 6 

1 8 

I 8 

1 8 

10 

15 6 

35— 

07 


1 5 

1 e 

I e 

08 

10 9 

UTiole group 
— 23j-r! 

52 

44 

2 1 

28 

23 

1 4 

17 8 

25— So 

4-4 

39 

1 9 

2 1 

1 a 

1-4 

15 7 

So— 

3 1 

3 1 

20 

1 5 

1 6 

09 

122 


the case for in the complete senes there was the large group of 
280 women with a similar gam of ot least twice the a\ erage in 
one or more periods who completed pregnancj without ans sign 
of toxaemia Combining the figures there was a group of 29“ 
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available for the prediction, if possible, of toxjnma on the basis of 
excessne neight gam Actually onlj 2 m 17 developed toxa>mia 
— esscntiall> the same incidence ns for the nhole series of 063 
patients Siddall and Hack therefore conclude that excessive 
sveight gain is “ of questionable cimical saliie in the earlj recogni 
tion of impending toxaimia ” 

Anvjn E\ans, on the other liand, after observation of a senes 
of 211 women, 52 of nhoni developed toxasmia, concluded 
that a sudden abnormal increase in weight is of great value m 
foreteIJmg toxtcmia, for 63 pet cent of aU the women that gamed 
more than 8 pounds in one month became tovTmic, while the 
incidence of toxiemia in those women with a normal monthly gam 
was only 0 0 per cent The abnormal gam m weight was the first 
sign of toMemia m 05 3 per cent of the 52 cases, and appeared 
on an average one month before albuminuria, and, as a rule, also 
before the hypertension An increase of 5 pounds or more per 
month he considers suggestive of impending toMcmia AU 
patients, however, that sliowed such a high increase did not 
develop tovicmia 

On the whole therefore, provided too much is not expected 
from it, a case appears to have been made out for routine weight 
taking m pregnancy, and it would seem that we are justified m 
drawing the following conclusions 

(1) An increase of over 5 pounds in weight m any one month 
during pregnancy should be o vsarmng of the possible onset of 
toxicmia, and a signal for more frequent examinations mid for 
putting the patient on a svH free diet w^th limitation of fluid 

(2) All patients who sliow on increase of 5 pounds or over do 
not dev elop tox-cmia ev en if left untreated Only 50 per cent of 
patients in Arwyn Evans’ senes who showed an increase of 5 
pounds or over in any one month subsequently developed pre- 
eclamptic toVTHiia 

(8) Pre eclamptic tox-cmia may set in without any preceding 
warning m the way of abnormal increase m weight 

The following case in which abnormal weight increases pro 
viHcd the only warning sign of the subsequent apparently 
sudden development of eclampsia is of grtat interest in this 
connection 

Hrs D , a priniigrnv ida, aged twenty five, previouslv healthv, 
was first seen at tlic Antenatal Clime on 23/11/30 L M P, 
June 12tli Expicttil date of ilclivcry, March IDth, 1010 Slic 
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attended the clinic six times when the following records were 
made — 


Dstr 

pp 

41b 

W 


23 1J/3J 

10j/7a , 

ml 

«t Ihs 

8 4 

^ ml 

21 12 39 

110/6a 

ml 

8 Ilk 

1 nil 

16 1 40 

110/80 

ml 

0 Of 

ml 

13 ‘>/40 

12‘»/80 1 

ml 

J 9 

ml 

27/2 40 

120/80 

ml 

10 0 

Slight of 
ankles and 
’ hands 

o 3 40 

138/02 

ml 

10 OJ 

nil 


It \\ ill he seen that there was onl\ a slight rise of blood pressure 
on one occasion ^ iz at her last visit and that there had been no 
albuminuria at an) time Therehad ho>\eser been an abnormal 
increase of weight on three occasions i e at the second fourth 
ai^d fifth Msits of 7^ lbs 8} lbs and o lbs respcctneh She was 
to return on 12/8/40 but was admitted at noon on that da\ 
having had three eclamptic fits The onh abnormal svmptoms 
had been headache at o a ni on the dav of admission Had 
weight records not been avadable this patient might well have 
been quoted as an lUustration of the onset of eclampsia like 
lightning out of a clear sk> 

The Cold Test in Pregnancy This was introduced bv Hines 
and Brown m 1933 Thej hoped that bj its use it would be 
possible to pick out those individuals who had a constitutional 
predisposition to hvpertension The test is carried out as follows 
The person to be tested is kept Ijnng down for twentv minutes or 
more the blood pressure being recorded ev er\ fiv e minutes until 
it has reached a basal lev el The opposite hand is then placed 
in a bath of ice water at 4" or for two minutes and the 
systolic pressure is recorded every thirty seconds during that time 
The hand is then removed from the bath and dried and the 
pressure recorded every two minutes till it returns to the base 
level Three measurements were regarded as important vnz 
the peak or ceiling (the highest pressure observed while the hand 
IS in the bath) the range (the diflerence between the peak and 
the basal pressure) and finally the hme elapsing till the pressure 
returns to the base level The highest normal peak is placed at 
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Its mm Hg , the highest normal range has been ^ano^sl> placed 
at 20 22 or 30 mni while the time taken to return to normal 
should not be more than tl^o mmutes As Hines and Broan 
carried out their tests on patients who were not pregnant it was 
impossible to saj uhether Inkier reactors uoiild ultimateh 
develop clinical hypertension without following them up for a long 
jetiod of vears which has not jet been done In pregnanev 
however onset of the liVTiertcnsive type of preeclamptic 
toxamia only takes a few months and it has therefore been 
thought possible to pick out earlv in pregnancy those women 
who because of a constitutionnl predisposition would later develop 
this disorder Dieckmann useil the test in ]52 normal pregnant 
women Regarding a range of 30 mm or more ns abnormal he 
found that 00 patients were hy'per reactors and of these 31 1 per 
cent developed toxTmia while of the r 2 pstients who gave a 
norinnl reaction onlv 11 8 pet cent did so Browne used the test 
III fifty two normal prmiigravid'c and reached the following conclu 
sions a peak of 150 or over is a fairly gwxl but not invariable 
indication that hypertensive tovromia vrill develop liter Neitlfcr 
the range nor the time taken to return to the base level seemed 
to be of any value \ high bisil pressure however did seem 
to be of value for the mean basal pressure among the patients 
who developed tovamia was IIC while amongst those who did 
not develop tox-cmia it vras only lOS a difference that was 
statisticnllv signiiicant Each test takes almost half an hour to 
carrv out and it is tlicreforc not suitable for use in a busy clinic 
though it might hvve a place in pnvitc prnttiec It does not 
seem howcv er to be of suflicient value to make it worth while 

The Eclamptic Convulsion TI is is practically alwavs j receded 
by the signs and symptoms of preeclamptic tovicmia above 
described Especnllv important as signs of impending convul- 
sions are headache giddiness visual disturbances (dimness of 
sight diplopia Hashes of light or complete blindness) vomiting 
epigastric pnm (possibly due to liver necrosis) and perhaps most 
importnntofall n^iftfrnnscofbloodprcssurc especially ov er lOO 
This IS particularly daiigerous if accompiiued by much 0 !*dcnia 
Four stages of tlic convulsion arc dcscribcfl 

(1) The Premonitory Stage Tlie patient rolls her eyes anti there 
arc twitchings of the f ice and hands It lusts about half n minute 

(2) The Tonic Stage The patient is rigid and the face dis 
tortevl , the eyes protrude the hands arc cfenchetl and the entire 
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frequent caxise of death is heart failure, winch is explained partlj 
bj the degeneration of the heart muscle, partlj by the increased 
peripheral resistance consequent on the hypertension the 
hypostatic congestaon of the lungs, and the rapidly recurring 
com ulsions 

Biochemical Changes in P/c-ectamptic Toxaemia and Eclampsia 
Though much careful work has been done little has been found 
that elucidates the a:tioIog\ or helps in eirh diagnosis or treat 
ment The following is a summaiy of the most important findings 
C7nc And The blood uric acid m the pregnant and non 
pregnant woman is about the some t e about 2 5 to 4 5 mg per 
100 c e In pre eclamptic toxaimia and eclampsia it is usuall> 
increased, and this increase is according to Cailden and Standee 
(1039) the earliest perversion of metabolism so far noted m these 
conditions In 182 cases of eclampsia these observ ers found that 
the blood uric acid a\ enged 6 8 mg per 100 c c and m one case 
in which the liver was scverelj damaged it reached 12 2 per cent 
The excretion of uric acid m the urine is unchanged and it is 
believed that its increase m the blood is due to diminished 
destruction b} tbc damaged liver in which normalJr about 80 per 
cent of the uric acid is dcstro>ed 
Shod Non protetn Nitrogfn and Vrea X ttrogen Both these 
substances arc considerably less in the pregnant tlian m the non 
pregnant woman the non protein nitrogen being reduced from 
ao to 24 mg per 100 c c and the blood urea from 14 to C In 
pre eclamptic toxieniis and eclampsia thev mav both be normal 
but in severe cases, where there is damaged renal function thev 
mav be considerably raised the increase being due to retention 
by the diseased kidnev A 

Fifcrinogen The fibrinogen nitrogen is increased in normal 
pregnancy In the non pregnant woman de 11 cssclow found 
the av erage V alue to be 40 mg perlOOcc of blood and in pregnant 
women 76 In severe preeclamptic toxrcmia and eclampsia it 
averaged 101, but the significance of this increase is not known 
Lactic And This is little changed m normal pregnancy, but 
in eclampsia, especialh after a fit, it may be much increased — as 
much as 200 per cent (btandcr and Badclct) The increase is 
not due to muscular aclnilv, ns it is absent in epileptic attacks 
in pregnancy 

And Sase Fquihbnum Even in norniul pregnancy carbo- 
hydrate metabolism is profoundK disturbed and there is a 
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repeated examinations of the unne before and between the fits 
tailed to show the presence of albumin. Desser Jtas reported a 
case m which the blood pressure during pregnancy had been 
normal and on the daj before the outbreak of eclampsia was 
122/85, but there was a trace of albumin and some cetlema of the 
face, and tlie weight had increased bj 8 pounds m the presious 
fortnight TJie statement is often made tliat tliere is a small 
percentage of cases m which eclampsia cannot be foreseen or 
presented lor mj owm part I can only sav that I haie neser 
seen such a case, and careful scanning of our records shows that 
m e\et> patient m whom eclampsia de\ eloped there were one or 
more warning signs — rise of blood pressure albuminuria, oedema 
or abnormal weight increase, which, had their significance been 
appreciated, should liaie led to the immediate institution of 
prophylactic treatment Details of one such case hase been 
guen abo\e (p 337) In no department of antenatal care are 
constant watchfulness and prompt action more necessary than m 
the pres ention of eclampsia 

InvestigdUon of a Case of Albuminuria in Pregnancy Albumin 
m the unne of a prignant ssoman mn> be due to many other 
causes than pre-eclamptic toxaemia If albumin is found, there- 
fore, proceed as follows 

(1) Take a catlietcr specimen to exclude contaniination of 
Urine by saginal discharge 

(2) Dstimate blood pressure. Ifthisisbelow 180/70 it is almost 
certain that the albumin is not due to prc-eclamptic toxtcmin 

(3) Examine the urine for casts after centrifuging If the 
nlbumiciuria is of toxic origin it usualW contains casts — hyaline, 
epithelial and granular These may, howescr, be absent in toxic 
albuminuria. A few red blood cells arc often present, and are 
additional oidencc. 

{4) Examine the urine for pus and organisms, as the albumin 
may be due to py’clitis This is Ixrst done by tlic microscope as 
described under pyelitis (p 484). 

(5) Look forolher signs and s\ mjitoms at toxemia, eg , cedema, 
headache, etc. 

(0) Try’ to determine whether the case is one of nephritic 
toxrcmia (p 357) 

(7) Scscrc aniemia may* cause nlbuiiimuria, but other signs of 
toxamia are usually absent. A blootl tount should be done if 
there is doubt. 
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level, and if aibunun is not already present wlien treatment is 
started it rarelj appears afterwards If, however, albumin is 
already present it iisuallj persists, without increasing, until 
deliverj and fora variable tune after The danger of deterioration 
increases ns pregnancj proceeds and these cases should be hept 
under strict supervision till delivered There would seem to be 
a special danger of eelampsiain the second stage of labour, possiblj 
on account ot the rapid rise of blood pressure at that time 
In Univ crsitj College Hospital the foetal and neo natal mortahtj 
m preeclamptic toxamia over the twelve vear perioil 1'I27 to 
T1J38 was 18 per cent 

Remote Schroeder (187fi) seems to Jme been the first to <lraw 
attention to the danger of the development of clironic glomenilai 
nephritis as a late result of pre eclamptic tovcmi anti eclampsia 
and VTithin recent years hisv lew s ha\ cbecn supported and amplifieil 
hj mimerouswriters.suchasSlcmonsflOlS), Harris (192+) Gibberd 
(1028) Young (1929), Sjm (1929), etc It was gcnerallj believed 
that chronic nephritis followed pre eclamptic toxiemn m about 
SO per cent of cases, and eclampsia in about 80 per cent During 
the Inst ten )ears, however, increasing emphasis has been laid 
onAnscular injury ns the residual lesion in these disorders and we 
tinw believe that chraruc nephritis foilowang them is evccedinglv 
rare, if it ever occurs at all For these nei'cr views vre ore ehiefJ> 
indebted to Ameritan and (icrmaii writers amongst whom ma) 
be mentioned Corwin and Hemck (1027) Kobcs(lOJO) Schultz 
(1933) Ilcvnemann (1934) and Hemck and 'lillman (1033) 
Kobes, m a follow up of 51 women (32 eclaraptics and 19 pre 
eclamptios) found onlj one ease in which there appeared to be 
residual chronic nephritis Schultz sajs that “healing of the 
kidnej lesion after eclampsia and pre eclampsia is the rule " and 
that chronic nephritis is an eaceedinglj rare sequel if it occurs at 
all He contends that the writers who claim that chronic nephritis 
IS a sequel of eclampsia and pre eclamjitic toxicmia hnv e not been 
able to bring anj ev idence in supjiorl of it from anatomical kidnev 
preparations 

In November, 1020, n clinic was started in the obstetric unit 
Umversitj College Hospital for the follow up of patients who had 
suffered from the toxamias of late pregnancy and the results 
have rcccntlj been anaijsed bv Cladjs II Dodds and the author 
In all, 400 women hav c been studie<l tti 389 pr^naneies, the period 
of follow up varjing from twelve years to su months The casts 
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uUimatelj well, the illness prior to delivery had lasted eight eeks 
while m some of those that developed chronic hypertension the 
illness had lasted onlj one or two weeks At the same time the 
duration of the illness is the one factor ov er which we bare control 
and for practical purposes it is therefore necessarj to remember 
that, other things being equal, the longer the duration of the illness 
prior to delivery, the greater is the ultimate risk to the patient’s 
health ^lost observ ers are agreed that if the illness lasts more 
than four weeks the risk of permanent in;urv is very great and tliat 
if pre eclamptic tox'cmia has lasted four weeks, the pregnancy 
should be terminated Our own results do not lead us to disagree 
w ith this rule, pros ided it is not adhere<I to too rigidly , and it is 
remembered that the duration of illness must be considered in 
relation to the other factors above mentioned 

It is noteworthy that the height of the blood pressure on 
discharge from hospital gives little guidance to the ultimate 
prognosis A patient who has had a normal B P on discharge 
may return sj\ months later with hypertension and one who has 
hypertension on discharge may be found six months later to be 
healthy Tims 70 8 per cent of our patients who developed a 
residual hy pertensiou liad a normal B P on discharge and 18 3 
per cent of those who ultimately became well liatl hy pertension 
on dwcharge The large proportion of ultimately hypertensne 
jiatients m our senes who had normal B P on discharge is v erv 
striking, and is probably due to the fact that they are at rest 
and free from domestic worries For practical purposes the 
important point to notice is that these patients must be followed 
up for at least six montlis after delivciy before it is possible to 
determine w hethcr or not they hav e sustained pennanent v ascular 
injury 

Recurrent Toxeemia Tins may be defined os the occurrence 
of toxicmia in two or more successive pregnancies, the patient 
being apparently healthy between Two views have been 
expressed regarding the cause ond significance of this recurrence 
(1) Kellogg (1024) suggested that it was due to a “concealed 
nephritis ” that ga\ e rise to no signs or sy mptoms v\ lien (lie patient 
was not pregnant but whicli, when the “ load of pregnancy ’* was 
superndded, caused her to develop manifest kidney msuHiciency 
(Jibbcrd (1028) adopteil this explanation and expressed the 
opinion that pregnancy was the best test of kidnev function 
since '‘on nmount of structural damage, msufhcicnt to give rise 
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to signs or sj mptoras might j ct make itself felt during pregnane} 

In 1929 he introduced the term “ occult nephntis ” to describe 
the “concealed nephntis” of Kellogg (2) Young (1929) stated his 
belief that the recurrence was doe to some unknown factor which, 
during pregnane}, mvohcd the life of the placenta and hence ga^e 
rise to abortion, accidental haemorrhage or toxsmia, the last 
onlj occurring if the area of placenta damaged or separated was 
large enough, and the placenta retained fora sufficient!} long time 
In OUT series we found that 60 per cent of the patients who 
developed recurrent tor-emia had a b^'pertension of orer 130/70 
between the toT'cmic pregnancies In other words the patients, 
though the\ seemed well, had a persistent hspertension after the 
first pregnane} , which in the next became aggravated, often with 
the reappearance of albununuria and cedemn, and not infrequenth 
ending in abortion or miscarriage In the remaining 40 per cent 
the blood pressure, though norma], was borderline, with an 
instability that in the succeeding pregnane} probabl}' predisposed 
to the recurrence of h}'pcrtensive toxiemia \\ e behe% e that in 
these cases there is a fanuhal hs^erteosire tendene;, and that 
pregnanes does nothing more than unmask a latent hypertension 
that in the absence of pregnancy would have developed in any case, 
though probabl} at a somewhat later period Furthermore, we 
see no reason to believe that this borderline h}*pertension and 
instability of blood pressure, which is in our opinion an important 
cause of recurrent toxeaua, is a result of the previous prc-eclaraptic 
toxsnua It is probable that it existed before the first pre- 
eclamptic toxsenua and predisposed to it This vieyv, too, would 
explain the findings of G tV Theobald This author in a remark- 
able paper published in 1933 produced figures from the Registrar 
Generals Decennial Report for England and Rales for the ten 
} ear period 1911 to 1920 which, in his opinion, threw considerable 
doubt on the accurac} of the view that pregnancy toxienua could 
cause chrome nephntis or even disease of the circulatory system 
The figures in the Report showed that during these years the 
mortality curves from Bright’s disease, including hvpertensi\e 
cardiovascular diseases, followed the same upward and downward 
trends as those for men, and that there was no significant difference 
between the mortahty rates from these diseases for mamed and 
single yvomen up to the age of 55 Theobald’s contentions hsie 
ney er been adequately answered and must be taken as correct 
\ little consideration will show that if it is accepted that 
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manifest clizomc nepJiritis does not occur as a sequel of pre- 
eclamptic toxsemia and eclampsia, then “ occult or concealed 
nephritis ’ does not occur either "Occult nephritis” is onh 
a mild form of manifest clironic nephritis , jn other words, 
the difference between the two would be nothing more than 
one of d^ee, and if the milder degrees occur the more serious 
degrees with persistent albuminuna must occur also and 
probahlj as often If occult nephritis following ]ire eclamptic 
toxjcmia or eclampsia is the explanation of recurrent toxiemia 
which is a frequent phenomenon m obstetric practice then 
manifest nephritis with nlhuminum should be commonh found 
ns a sequel of these disorders which it is not 

Prognosis of Eclampsia (1) JmmrdiaU Eclampsia ranks 
second (next to puerperal sepsis) as a cause of niatema! mortality in 
England and ales Of 4 035 eases of maternal death mv estigated 
h^ the Departmental Committee on Maternal ^lortalits and Mor 
bidity 544s^e^e<luetoeclampsla(ll Spcrccnt ) Eden comment 
ing m 1022 on the 2 003 cases of eclampsia reported from sanoiis 
parts of Great Untain found that the mean death rate w ns 22 5 per 
cent In the Ixindon area it was 21 9 per cent in Edinburgh 
25 per cent , in Dublin 10 29 per cent in the North of England 
24 53 per cent , and m the Midlands 2a 10 per cent The follow 
ing phenomena were considered to fie signs of tianger Coma 
betweeiafits, a pulse oset 120, a lemperatore oset 103® a number 
of fits greater than ten (patients who has t had 200 fits howei er, 
base been known to recover — Jardme), urine that becomes solid 
on boiling, the absence of cedema and a blood pressure ov er 200 
If a patient e\liibits any two of these danger signs the case should 
be classed as “ severe ’ Tlic time of onset of fits, too seems to 
have an important bearing on prognosis When the fits started 
before labour the maternal mortality was 20 5 per cent, , when 
thej set in during labour it was 10 0 per cent , and if they began 
after delivery it was 27 C per cent The mortality is considerablj 
m/lucneed bv the treatment adopted, the best results being 
obtained by the expectant method with a mmimiim of operative 
interference The elaboration of this method was largely due to 
the Dublin school, and toStroganofl’,who introiluced his " prophy- 
lactic ” method in 1807, and in 1029 was able to collect nearh 
6,000 cases treated by means of it in various countries with a 
mortality of 10 4 per cent In lus own clinic the mortality hid 
been prev louslv 22 per cent Solomons, m 1922, reported 200 cases 
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treated bj the Dublin method with a mortahtj of 10 2 per 
cent e ha\ e alreadj seen (p IS) that m spite of antenatal 
care the death rate from eclampsia, and presumable the mcidence 
of the disease has diminished little in the last tnentj sears. Yet 
eclampsia is almost eiitirel\ a presentable disease, and there can 
be httJe doubt that with earlier diagnosis, and earlier and more 
adequate treatment of pre eclamptic tova?mia together with the 
more general and rigid application of the expectant method in the 
treatment of eclampsia when it arises, the incidence of, and the 
mortahtj from, the disease can be much reduced “I have at 
present, sajs Stroganoff “formed the belief that eclampsia is 
absolute!} curable if the improsed prophjlactio method is pro 
perlj applied pros iding the patient does not enter the hospital in 
a hopeless condition, and does not deielop anj fatal diseases 
complicating the condition ” 

It IS generallj agreed that women who base had eclampsia or 
preeclamptic toxajmia hi\e an increased liabilits to puerperal 
sepsis Kellogg from a studj of 400 cases claimed that toxienuc 
patients were about four times as likely as normal patients to 
dcselop puerperal sepsis under similar methods of delners This 
ma^ be due to lowered resistance and perhaps also to contamination 
bs fsecal material after s lolent purgation 

The fcEtal mortalits m eclampsia is \er% high In our own 
series of 48 eases it was 48 per cent , including neo natal deaths 
Others has e howei er, reportesl better results 30 2 per cent in 
299 cases (Reese and Pejton) , 23 92 per cent m 103 cases (A\arc 
and Nobhn), 39 3 per cent in 61 cases (Lennon) The high 
mortalitj is due partlj to the fact that labour so often comes on 
prematureh parth to the lethal influence of the toxsemm or the 
convulsions on the foetus The same remarks regardmg its 
reduction apph as m the case of the mother 

Remote The incidence of residua! chronic hj-pertension in 
our cases was 70 per cent ^^e do not find anj support for 
the suew first stated bj Hams in 1924, and since then commonh 
held that, as regards residual damage, eclampsia is less serious 
than pre eclamptic toxiemia Chronic nephritis was not found 
as a residual lesion in ani of our cases Tlie same factors as in 
pre eclamptic toxsmia seem to influence the remote prognosis 
and with the same resen ations (p 346) As in pre eclamptic 
toxemia, blood pressure on diseha^ is an unreliable guide to 
ultimate prognosis andbefore this can be determined it is necessarj 



put fCLAMPTIC TO\^yjA -iM) PCLAMP^IA 3il 


to follow the patient up for at least six months after dehverj 
It IS noteworthy that one of our eclamptic patients had retinal 
hemorrhages in both eyes which subsequently clearetl up com 
pletelj She passed through another Inpertensne pregnancy 
three years after the eclampsn and gasc birth to a hse child at 
term During this pregnancy the haemorrhages did not reappear 

Risk of Recurrence of Fclampsia i« Succeeding Pregnancies A 
patient who has once had eclampsia is much more liable to has e it 
again m subsequent pregnancies but only if chronic hyTiertension 
has succeetled the eclamptic pregnancy Hinselmann from a 
survey of 10 000 cases of eclampsia collectetl from the literature 
Concluded that it recurred in 1 92 per cent of subsequent preg 
nancies Therefore, if we accept the incidence of eclampsia as 
1 in 500 pregnancies eclampsia is about ten times as frequent in 
those who haa chad a previous attach Schmechel howeacr found 
a far higher recurrence rate Of bis own senes of 238 cases of 
eclampsia 83 became pregnant ogam and eclampsia reciured m 
15 (18 per cent ) Clow reports a case in which cclnmptic conanil 
sions occurred m four succcssiac pregnancies and Laun one m 
which it recurred three times The woman had been pregnant 
SIX timis The 1st pregnanes and labour were said to be normal 
the 2nd ended in abortion the Sth in intru uterine death at the 
Cth month while the 8rd tth and rth pregnancies were coinpheated 
by tclampsia 

Treatment of Pre-eclamptic Toxaemia Oeneral pnncxples 
llcliCMng, as we do that ocdcnift and lugh blood pressure are the 
two factors m pre eclamptic tox-emia that if allowed to dcaelop 
suflicienHy mnv ultimately lead to eclampsia tre itrnciit is directed 
to the control of both In absence of exact knowledge regarding 
its causes cedeina is treated by saline puigntivcs sudonfics and 
limitation of fluid and salt Tor the control of hypertension rest 
IS at present the chief agent available The low proiein diet is 
gisen because it is supposed to lessen the strain on the kidneys 
and because poisoning bv protem deriaatncs was bclieaed to 
play a pact in the causation at eclampsia In all coses 
and especially m view of the possibility that deficiency of these 
substances plays an important part in ictiology an adequate 
supply of Mtamins and minerab must be ensured — all the more 
necessary ns patients svith pre eclamptic toxtemia arc often under 
treatment for a long time FinalK, as high falooil pressure if 
too long continued may lead to organic changes m the \nscular 
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system and U us to permanent hypertension the question of 
premature termination of | regnancy must be considered Based 
upon these considerations the following is the routine treatment 
carr cd out in the Obstetric Lmt Unirersitj College Hospital 
Ml patients with blood pressure 150/100 or oy er to be admitted 
to hospital Tliej should also be admitted if the B P is above 
ISOpO and there is at the same time cedema abnormal gam in 
weight or albuminuria 

(1) Mild Cases Blood pressure raised but under loO/lOO and 
no cedenia albuminuria or abnormal gam m weight Treat as 
outdoor patients Rest as much ns possible — not necessarily m 
bed Cut out butcher meat increase carbohydrates gne plenty 
of yegetables fruit salads and 1 pint or more of milk dailv 
Restrict fluid and salt and gi\e salme purgatiyes Order Bemax 
or Marmite daily and two capsules daily of halibut liycr oil In 
all cases examine again m one week 

('*) Seiere Cases Blood pressure 150/100 or o\er with or 
without cedema or albuminuria or above 1SO/~0 if there is cedema 
abnormal increase m weight or albimunurja Rest lo bed cut 
out red meat plenty of y^etables fruit and green stuff 1 pint 
or more of milk daily salt free diet and restrict fluids to quantity 
of urine passed but not less than 1 pint daily mclud ng that 
taken as milk tea or coffee increase carbohydrates (glucose 
etc ) Giy e Bemai: or Atarmite to ensure sufficiencv of vitamin B 
and hal but In er oil to supph vitamins A ynd D Purgation 
(jalap salines) ultra yiolet light may reduce blood pressure 
Hot bottles blankets fire m room to encourage sweatmg Record 
blood pressure and quantity of unne daily and estimite albumin 
m catheter specimen once weekly Examme fundus ocuh once 
or twice weekly 

If the blood pressure does not become normal after n reasonable 
trial of the aboye treatment termination of pregnancy must be 
considered because it is known tliat if the high blood pressure 
is long continued organic changes may occur m the vascular 
system leading to chronic hypertension How long tern mation 
should be delay ed will depend on the severity of the hypertension 
the length of time it has persisted and the period the pregnancy 
has reached Each case must be judged on its merits If possible 
it IS well to allow pregnancy to contmue until the child is viable 
that IS till the end of the Sflth week, counted from the first day of 
the last period but it is sometimes undesirable to wait so long — if 
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the blood pressure is \ erj high, saj ICO or o^ er and remains 
so in spite of treatment In making the decision the general 
rule should be borne m mind, that if the hj'pertension has persisted 
for t « eeks or o\ er the chances of chronic hj'pertension des eloping 
are > eiy great, and the more this time can be reduced the better 
for the mother It should be remembered too that termmation 
IS also often best for the child as there is a great risk of its death 
tn uUro if the blood pressure continues high, certainly if it is ci er 
ICO and espcciallj if there is atbummuria An urgent and absolute 
indication for termination, usually bj Ciesarenn section, is albu 
minuric retinitis or retmal haemorrhages, but the disease should 
never be allowed to progress so far If pregnancj is likely to 
terminate prematurelj as it is m all cases of serious pre 
eclamptic toxasmia, or if it is to lie terminated artificiallj , ^ itnnim K 
should be administered to the mother beforehand (p 65) 

(3) Pre ec^ampixc Slale (all the above signs more marked, also 
headaches, Msual disturbances, vomiting, epigastric pain) Com 
pletc st8r^atlon Glucose water onij by mouth, hot bottles, 
blankets, brisk purgation, venesection to 10-20 oz (if blood 
pressure Qbo\e 170 mm ),ultra violet light, etc Ifthereisnotrapid 
and marked improvement tn a day or tiro, pregnancy must be 
terminated In urgent coses, Ciesarean section is best If less 
urgent, induction by puncture of membranes or hind waters (p 283) 
Little comment is necessary on this summarj Rest in bed, 
which must be absolute, is by far the most potent remedy for high 
blood pressure A low protein diet (cutting out meat, especiallj 
red meat, soups and meat extracts, eggs, cured fish, bacon, 
pork, beans, peas, lentib) is helpful but of less importance 
Harding and van Wyck did not find a lugh protein diet 
injurious provided a minimal amount of salt was given Indeed, 
the observations of Strauss, already referred to (p 312), suggest 
tliat it may diminish oedema As these patients tend to be anaemic 
it IS well to estimate the haemoglobin at the beginning of treat 
ment, and at monthlj intervals thereafter, and to give Blaud’s 
pills tbiice daily tX it Ls. much, hclaw QQ cent Tbe salt free 
diet IS called for m all cases, for salt tends to cause water 
retention, and to dimmish the output of urine It is, of course, 
impossible to get an absolutely salt free diet, for raw materials 
such ns milk contain it A moderately strict salt free diet is 
all that IS usually necessary , and this can be ensured by adding 
no salt in cooking or during meals If a more strict salt frre 
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diet !•: wanted bread that has been baked without the addition 
of salt can be used To get orer the difficult} of the tastelessness 
ol the food selarom (Ba} er) can be used instead of salt, or if this 
IS not a\ailable onion lemon juice, pepper, vinegar, mustard, etc , 
Will help The} increase its palatabihty — and do not, as is com 
monh opposed imtate the ktdnejs The best mdex of the 
patient s progress is the beha\nour of the blood pressure, and this 
should be watched carefully from daj to daj If it does not fall, 
and still more if it is nsing the response to treatment n. not 
satisfactory Another verj important indication of progress 
is the amount of albumin in the urine If this is increasing it shows 
tint the condition of the patient is deteriorating and, no matter 
how the blood pressure is behaving, that there is danger of 
eel iiupsi i and the foetus m urgent danger of perishing 

Treatment of Eclampsia The follosnng js the scheme of 
treatment carried out m Umvcrsitj College Hospital It is in all 
its essentials a combination of the Stroganoff and the Dubim 
methods \lmost the only ditferenee is the use of paraldeb}de 
in place of chloral hjdrate, which we consider to be too 
much of a cardiac depressant ^^e do not like to repeat the 
morplua as often as Stroganoff advised Calcium is given 
to protect the liver 

Triutment to be pebfobued is Cases of Ecia^ifsIa 
btrogatioff s I’lrtT as to the Danger of Eclampsia 

(a) The danger of eclampsia is largcl} in proportion to the 
number of fits 

(ft) Extraneous stimuli (tactile, auditory, visual) haye yerj 
great importance in the causation of fits 

(c) If such extraneous stimuli can be prevented or nearl} pre- 
vented then fits will not occur and the patient will usu^]} 
recov er 

A General (1) Patient on labour bed m semi prone position 
Position to be changed from left to right and right to left every 
two hours to avoid hjpostatic pneumonia 

(2) If unconscious, the head should be so placed that sahva 
can dribble awav, and a rubber wedge should be in readiness 
for use in ever} case 'Mucus to be wiped from nose and mouth 

(3) Room to be darkened and all noise prevented 

(4) During a fit a rubber wedge or other suitable apparatus is 
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to be placed between the teeth Oxygen to be administered after 
the nt till cyanosis has disappeared 

(5) Anj disturbance of the patient — eg, passing catheter, 
\agmal examination, injection of morphia, etc — must be earned 
out under chloroform 

(6) If conscious, glucose water only by mouth 

(7) Sweating encouraged bj warm, light blankets and warm 
room, hot bottles (carefuUj guarded), especially to feet and 
kidneys 

(S) A nurse should be m constant attendance, at least until hts 
are controlled She should wear noiseless slippers 

B RouUne Medical (1) Ifpalienlhasrecentlyhadaheavy meal, 
wash out stomach under chloroform using repeated washings of 
sodium bicarbonate solution 1 drachm to the pint, until the 
return is clear 

(2) Introduce mto the stomach vta the stomach tube a saturated 
solution of magnesium sulphate, 2 oz This should only be done 
if the stomach has been crashed out 

(8) Pass soft high rectal tube, 1^ feet long under chloroform, 
and wash out lower bowel until the return is clear (This will take 
a long time and will require up to 4 gallons of sodium bicarbonate 
solution ) 

(4) ^Vi1cn rectal wash out is complete introduce paraldehyde, 

• 8 drachms, tn olne oil Repeot piaraldebyde in four hours and 
again in six hours 

C Special Medical (I) If restless morphine tartrate gr 
and atropine gr 1/150 This must be done under chloroform 

(2) If cyanosed or blood pressure 170 mm , tenesection under 
chloroform, 10 to 20 fluid oz 

(3) Calcium gluconate, 10 cc of a 10 per cent solution to be 
given intra> enously daily if unconscious If conscious calcium 
lactate 15 grains thrice daily by mouth 

D Ohstetne A’ll, except (1) If os half dilated the membranes 
may be ruptured 

(2) If cenix fully dilated and the head well down forceps 
extraction may be employed 

(3) If fulminating type of eclampsia with an undilated cervix 
particularly if the cluld is ah\e, or 

If the fits arc not controlled despite the above treatment, and 
pronding that no other method of rapid delivery is practicable 
Ca^sarcan section may be done 


i»-* 
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(4) If indicated by some other obstetric compbcation the appro- 
priate obstetnc interference is to be adopted 

(5) If labour has not started it must be mduced withm three or 
four dajs after fits are controlled unless the fatus has died The 
best method is usualh rupture of the membranes 

Treaimeni [q/" Eclampsia by XIagnesium Sulphate Stroganoff 
and Daiidontch ha%e recentlj reported favourable results from 
treatment of eclampsia with magnesium sulphate, which apparentl} 
increases diuresis dunmishes cedema causes a fall m blood 
pressure and controls the fils In 201 cases treated the mortahtv 
was 6 (3 per cent ) and in l‘*6 of them {B” " per cent ) the con 
vulsions ceased after the first dose The details are as follows 
The patient IS nursed in a quiet semj-darkenedroom with constant 
observation by a trained nurse Measures are taken to aTOid 
anything that might disturb or imtate her In a short time 
following the fit, or on being admitted to hospital she is given 
an injection of 0 015 to 0 02 grams of morphine munate under 
light chloroform anssthesia and is cammed In 80 mmutes 
about 6 0 grams of 'MgSO^ are given subcutaneous!} (40 grams of a 
15 per cent solution) 14 hours later morphine is injected and 
after an interval of 3^ bouts (5| hours after the start of the treat 
ment) 6 0 grams MgSO^ are given if there has been another fit, or 
4 0 grams if there has been none If deliver}' does not occur 4-0 
grams or 3 0 grams MgS 04 are administered after a further mterval 
of 6 hours and then of 8 houis respectively (i^ 11 J hours and 
19 hours after commencement of the treatment) If the fits do 
not cease the patient is given the full dose i e O-O grams MgSO^ 
but no more than 24 0 gmms m 24 hours ^ enesection was 
performed and the membranes ruptured in each of those cases m 
which the patient was admitted after having had six fits or even 
fewer if they had been very severe It is of thegreatest importance 
to keep the patient warm and preferably on her right side as 
well as to administer oxvgen following a fit and to ensure that 
the room is well ventilated 

In some cases the mjections cause serious toxic effects which 
may prove fatal — acute c}anosis feeble pulse and laboured 
breathmg — so that an antidote should alwavs be read} at hand 
The best is 10 grams of a 5 per cent solution of calcium chlonde 
injected intravenously Another disadvantage is tie occasional 
formation of subcutaneous abscesses at the site of injection 

Artijiexal Termination (f the Pregnancy after Eclampsia. It 
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often hap^ns tlmt when ante partum eclamptic convulsions ha\e 
been brought under control, the patient does not go into labour 
It IS useless, and indeed dangerous, m such circumstances to 
attempt to carry on the pregnancy in order to secure a viable 
child If fcctal death has occurred the patient always improves , 
after a lag of two or three days the blood pressure begins to fall, 
the oedema subsides, and all the other alarming symptoms are 
alleviated Spontaneous e\acuatioa of the uterus may then be 
aw nited without ansieU , and further interference is not indicated 
If, howe\er, the fostus is still alive the pregnancy should be ter 
minated in a day or two at longest Cesarean section may of 
course be carried out, but in our opinion this is seldom necessary 
or advisable, for the patient is usually a young primigravida, and 
the performance of Ca;sarean section may prejudice her whole 
obstetric future We prefer rupture or high puncture of the 
membranes (p 283), which involves little mterference and nearly 
always results m a sufTiciently rapid deln ery 

After delivery a special watdi must be kept on the behaviour 
of the blood pressure, the daily output of urine, and the amount 
of albumin in an ordinary swab specimen At the end of tlirce 
weeks, or just prior to discharge, a catheter specimen should be 
obtained for accurate estimation The bearing of these points on 
the remote prognosis has been previously discussed (p 810) 

Nephntic Toxxmia 

In tins condition pregnancy has supervened in a woman who is 
already, before the pregnancy starts, the subject of chronic 
glomerular mephntis (vanously called chronic parenchymatous 
nephritis or nephrosis) 

Frequency The association of chronic nephritis and pregnancy 
IS rare In twelve jears at University College Hospital we have 
only had seventeen patients in nineteen pregnancies, an incidence 
of about 1 in 1,000 These were reviewed by Dodds and Browne 
m 1030 

Pathological Considerations In this we shall closely follow 
the description by John Gray The glomeruli show [xjst in- 
ilammatory thickemng of the capillary basement membrane 
and proliferation of the endothelial cells lining the capillaries. 
The proliferated cells outgrow their blood supply and hence 
undergo hy aline degeneration, with production of the so called 
mtra capillary hyaline around the lumen All this leads to 
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obstruction of the glomerular capillaries Manj glomeruli become 
completely hyabne and shrunken and ultimateh disappear In 
the afferent vessels the intima has undergone hjahne thickening, 
so that the lumen is narroived The tubules of the non fimctionmg 
glomeruli undergo atrophj, partl> from disuse, partlj because 
they receive a poor blood supply through the blocked afferent vessels 
and glomerular capillaries The obstruction to the glomerular 
circulation and the destruction of glonieruh lead to retention of 
waste products To keep the blood urea from nsing a great excess 
of filtrate has to be passed through the ever-dimmishmg number 
of patent glomeruli Urea is itself a powerful diuretic, and partlv 
accounts for this mcreased filtration Another reason is the 
increased blood pressure, which alwajs ensues as a compensatory 
mechanism sooner or later The cause of the hj'pertension is 
probablj a \ascular hypertonus but the exact mechanism of its 
production is not understood Amott and Kellar found that 
experimental acute glomerulo nephritis was a!wa\s accompanied 
b> a rise in blood pressure, but that this did not occur if all the 
ner>es to and from the kidne> were severed The increased 
filtration partlj accounts for the low concentration of urea in the 
urine Another factor accounting for this is the atrophy of the 
epithelium of the tubules mentioned above, so that their power 
of absorbing water from the urine, and thus concentratmg it, is 
diminis hed The urme concentrating power of the kidneys as 
revealed bj the urea concentration test (p 359) is therefore one 
of the most important tests of kidney function, and, unlike the 
amount of albuminuria or cedema, is not changed bj an acute or 
subacute exacerbation of the disease It will be clear that it is a 
Titallj important aid in the interpretation of difficult cases The 
excessive filtrate, and the diminis hed absorption of water m the 
tubules leads to pcljuiria, and a urme of low specific gravity Even 
the exc^sive filtration, however, is ultimatelj unable to prevent 
the accumulation of waste products in the blood, and sooner or 
later an increase of blood urea results (p 341) 

Albuminuria is shgbt m the uncompbcated case, as the glomenih 
are no longer hj’per permeable as they were in the acute stage 
(Edema is slight because there is neither sufficient albuminuria to 
alter the colloid osmotic pressure of the blood (see p 312), nor 
sufficient capillary damage to increase the permeabihtj of the 
capillaries tooughout the bodj Thus the factors that lead to 
Gcdema m acute and subacute nephritis are absent 
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Diagnosis This must be made from pre eclamptic toxxmia 
and from essential hypertension In mild cases of clironic 
nepliritis the diagnosis may be exceedingly difficult, yet it is of 
the greatest importance from the pomt of view of treatment and 
prognosis The followmg are the points to be relied on in exclud 
mg preeclamptic toxemia The diagnosis of essential hyper 
♦ension will be considered later (p 802) 

(1) In nephritic toxxmia persistent albuminuria ssith or 
without hypertension is eliscoxercd at a very earls stage of 
pregnancy — before the 20th week In pre eel imj tic toxiemix 
the onset usually occurs later 

(2) There is usually a ktslory of acute nephritis before the 
pregnancy Ihis is by far the most important aid to diagnosis 
and was definitely present m eleven of our seventeen cases 

(3) CardiQ tnscuhr changes le cnlaigetl heart may be present 
m nephritic to\«mia but are absent in pre-eclamptic lovicmia 

{i) Hypertension is a less marked feature than in pre eclamptic 
tox-cmia and often appears after the onset of albuminuria 

(5) There is potyuna and the urine is of low specific graxity 
usually below 1010 

(0) Albtimtnune retinitis when present is very strongly 
indicative of nephritic toxicmia but it is probable that it may 
rarely occur in long standing pre eclamptic toxTmia The matter 
cannot he said to be finally settled (p 832) In nephritic tox'emia 
however albuminuric retinitis may be absent 

(7) Tliere is a Icndencv to retention of nitrogen and a blood urea 
over 40 mg per cent is suggestive of nephritic toxsmia In 
mild eases of chronic nephritis however the blood urea may be 
little raised 

(8) The urea conceniraUon may be below 2 per cent (p 358), 
hut if it is slightly higher, e g 2 5 per cent it does not necessarily 
exclude nephritic tovicmia Hus is one of the most valuable tests 
of kidney function cspeciallv as it is easilv carried out 

(9) The Urea C/raran« Test This is one of the most v aluable 
of all the tests ofkidney function A urea clearance of 60 or under 
slronglv suggests chronic nephritis if above 50 it does not 
necessarily mean that mild chronic nephritis is absent Chcslev 
found in 188 normal pregnant women that the range of the urea 
clearance was from 28 to 286 per cent the average being 101 
Ills own clearance vaned from 45 to 170 per cent The results of 
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the test should therefore be mtirpretetl ^Mth caution and certainlj 
if a low clearance is obtained the test should be repealed 
It will be evident that the differentiation between nepliritic 
toxaimia and pre eclamptic toxamia often requires prolonged 
observation and investigation It can only be satisfactorily done 
by admitting the patient to hoqntal, charting the sjstohc and 
diastolic pressures twice daily, examining the urine for albumin 
and casts and carrj ing out the necessary kidnej function tests 
Even when all this has been done the diagnosis maj still be in doubt 
and one maj then wait till after delivery, when the behaviour of 
the blood pressure and of the albuminuria mav gn e considerable 
help The albumin may disappear permanently m a few weeks, 
in which case chronic nephritis can be excluded tVe have 
already seen however (p 3161, that albuminuria mav persist 
for as much as two jears and jet hnallj clear up and it maj 
be therefore impossible to make a final diagnosis before that 
time It should be remembered too that pregnancj in the 
clironic nephritic is rare (only 17 cases in our clinic in twelve 
years} whereas pre eclamptic toxiemia is common 
Prognosis ImmediaU Pregnancj is always liable to cause 
a fresh exacerbation of the disease with increasing blood pressure 
albuminuria and cedema and a rising blood urea Intra uterine 
death of the feetus is opt to occur in the more severe eases the 
immediate cause being placental infarction or retro placental 
hwmorrhage About half of the milder cases however, go to 
term vrvth but Uttle disturbance and give birtb to Uve infants 
Thepvtients who have severe degrees of chronic nephritis at the 
start of pregnancj, as evidenced by high blood urea with or 
without albuminuric retinitis alwajs do badlj and should hnie 
the pregnancy terminated Of the mild tjqie we know at present 
no waj of foretelling which will do well and which badlj 

Remote This is often verj unfavourable Of our seventeen 
patients fiv e were dead within the twclv e j ears follow up period 
(29 4 per cent ) Including these about 50 per cent became 
definitely worse as the result of pregnancj On the other hand 
50 per cent of the series do not seem to be any worse as a result 
of the pregnancj or pregnancies Tins was especiallj noticeable 
m the case of one woman who bad had both kidnej s decapsulated 
for acute nephritis six years before her first pregnanev and w as left 
with chronic nephritis of apparenllj mild degree Since then she 
has had three live children at term As far as we can judge bj 
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clinical examination — quantity of albumin blood pressure, kidne> 
function tests and general condition — she does not seem to be any 
worse than before her first pregnancy Notwithstanding such 
favourable cases, pregnancy is always a serious risk in the patient 
with chronic nephritis even though the disease seems to be mild 
Thus, one of our patients had only a nuld chronic nephritis (blood 
urea 20, UCT 815, alb 1/1000, fundus oculi normal) and 
pregnancy was therefore allowed to continue She aborted at 
20 weeks, gradually deteriorated afterwards and died a ) ear later 
Treatment Pregnancj is always a very serious risk for the 
patient with chronic nepliritis and should neser be allowed to 
continue without the gravest consideration, and without apprising 
the relatives of the danger involved Let us discuss first of all the 
severe cases There can be no doubt that if the blood urea is 
above 40, if there is albuminuric retinitis and if there is increasing 
albuminuria, the pregnancy should be terminated at once ^Vhat 
of the milder eases ? Wt have seen in the last section that even 
in these, though some pass through pregnancy without any 
demonstrable injury, one can never be sure of a favourable result 
for either mother or child It is in our opinion the duty of the 
medical attendant to advise the relatives that the patient's 
interests will be best served by terminating the pregnancy forth 
With If they elect to have it continue, a decision m w^ch the 
patient herself vriU generally have the chief share, it is possible 
to hold out a 50 per cent chance that all will be well for mother 
and child, i e , that the child will be born alive and the mother’s 
condition not suffer any serious dctenoration 
Wiat can be done for such mild cases when it is decided to 
allow the pregnancy to continue? The most strict supervision 
is necessary and it is usually advisable to keep the patient in 
hospital throughout the entire pregnancy She need not stay in 
bed all the time, but should do so if the blood pressure sliovvs any 
marked tendency to rise or the albunun to increase Anemia is 
often an outstanding feature and hsemoglobm estimations should 
V>c made at the start of treatment and at interval thereafter 
Blaud s pills, gr xxx, thrice daily, may be giv en or other suitable 
preparation of iron The diet should contain very little red meat, 
hut should include at least pints of milk dailv, butter, fniit, 
cheese, greenstufTs, and fish liver oil A sufficiency of vntnmm II 
must be ensured by giv ing Marmitc or Btmax If the patient is 
not m hospital, special care must be taken to avoid chilis and ov er 
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fatigue Throughout treatment a careful watch must be kept on 
the blood pressure (twice dailj readings), the albumin (daily 
estimates and weeU\ m a catheter or swab specimen), the weight 
(iieekly weighings), the fundus oculi (once weeVlj) and the fcetal 
heart sounds Should much cedenia deselop the possibihty 
should be kept m mmd that it may be due to the long-contmu^ 
leakage of albumin m the unne, and s high protem diet as recom 
mended bj -Strauss (p 312) mav be tried and the effect closel\ 
watched 

At or after the end of the 36th week it is usually advisable to 
cany out Csesarean section with or without sterilization Before 
the operation is decided on, it is necessarj to make sure that the 
foetus IS still alive, and that it is large enough to survive It must 
not be forgotten that the child in these cases is apt to be small 
and undernourished because of the chronic placental infarction 
so often present and this roust be taken into account in estimating 
the chances of sumi'a! Fcctal cepfaaloroetn (p 546) m such cases 
IS of great \ alue as a safeguard against the too premature terimna 
tion of pregnancy and should sddozn be omitted > itamin K 
(p 65) should be administered to tbc mother before labour or 
dehi er\ as a prophvlactic of haemorrhage during birth or m the 
neo-natal period 

Occasionally in cases that are being treated expectantly, a 
marked and rather sudden deterioration sets in, as evidenced by 
visual disturbances, retmitis, oliguna, mdema, increasing blood 
urea and mental changes In such cases it is always necessary to 
terminate the pregnancy at once without regard to the nabihty 
of the child 


Essential Hypertension 

In this disease which may be discovered for the first time by 
the routine blood pressure estimations m pregnanev, there is a 
pre-evisting hi-pertension associated with a generalised arteriolar 
spasm of unknown ongin In the later stages a generalised 
arteriolar sclerosis may develop Unlike chronic nephritis its 
occurrence in association with pregnancy is frequent 

Pathological Considerations In the earher stages the kidnevs 
are not affected Later a generalised sclerosis of the arterioles, 
including those of the kidneys especiahv the afferent vessels of 
the glomeruh, develops The lumen of the vessel is gradually 
narrowed and may be uUnnatdv obhterated, and replaced by 
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fibrous tissue This change occurring throughout the kidnej 
leads to nephro sclerosis or granular and contracted kidnc} The 
effect of the change is a reduction m blood floiv tlirough the 
glomerular capillaries, and secondary atrophy of the tubules 
lleteution of waste products diminished unne-concentrating 
power and poljTina finally occur for exactly the same reasons as 
in chronic glomerular nephritis (p 353) Albuminuria is slight or 
absent, as there is no hyper permeability of the glomerular capil 
lanes or epithelium, so also is cedema for none of the factors that 
commonly give nse to it are present Death may ultimatelj occur 
from ursemia It must be clearly understood hovseser that the 
great majority of these patients die from cerebral haimorrhage or 
cardiac failure, and that urxmia is the cause of death m only 
about 8 per cent Pregnancy is not often associated wth these 
ad> anced stages of the disease, which usually are found m patients 
past the child bearing age 

Diagnosis Dssential hypertension complicating prpgnanty 
must be distinguished from (a) pre eclamptic toxicmia and 

(i) nephritic loxasmia Tlie following are the clue/ points to be 
relied on 

(1) In pre eclamptic toxsmia the blood pressure does not 
usually rise before the 20th week In essential hypertension it is 
found to be elei ated from the beginning of pregnancy 

(2) The prevtoui history The patient may be kiio\TO to ha\ e 
bad hypertension before pregnancy began — perhaps dating from 
a previous pre eclamptic toxxmia 

(3) The family history If the patient has essential hjper- 
tension there is often a family history of this disease If possible 
the relatives, especially the parents should be examined 

(4) The blood pressure is often much higher in essential hy per 
tension than in cither pre eclamptic tovcemiaor nephritic toxemia 
In the latter we have seen that it is but little raised (p 150} 

(5) All/umtnurta is often absent in essential hypertension 
throughout the whole pregnancy, and when present is slight and 
intermittent 

(0) In essential hypertension tests do not reveal any dimimdion 
of kidney function In chronic nephritis (p 3a5} they often do 
Of course, when artcriolo sclerosis has occurred and mvohcd the 
kidneys, the tests mil show diminished function — in raised blood 
urea and lessened urea concentration but pregnancy m these 
adi anced cases is rare 
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(7) There may be evidence m essential hj-pertension of cardiac 
enlargement This may also be present m nephntic toxsmia, but 
not m pre eclamptic toxzmia 

(8) There may be sclerotic changes in the retinal vessels, and 
albuminuric retinitis The latter is not usually found in pre 
eclamptic toxaemia (p 332) 

Course and Prognosis Imnudiale The pregnanej inaj , 
especiahj if carefullj supervised, proceed to term mthout any 
disturbance There is, however, a great tendency for the blood 
pressure to rise still further during the pregnancj This rise does 
nor set in, as a rule, before the 2Cth week and niaj be delaj ed till 
much later In manj cases this increase of blood pressure is the 
only endence noticed of aggravation of the condition, but 
generall} when the blood pressure rises to about IGO mm or o\ er 
other signs appear — albutnsnuiia cedema, vomiting, headaches, 
visual disturbances, epigastric pain, antepartum haemorrhage 
or ev en eclampsia, and of course the fstus is extremely likely to 
die vn utero or to be aborted In a series of 239 pregnancies m 
hypertensn e patients recently (1942) studied b> Glade's H Bodds 
and the author there was exacerbation characterised bj rise of 
blood pressure alone in 61 per cent , in 17 D per cent there were 
additional and more serious evidences of breakdown in the form 
of albuminuria, oedema, antepartum hsmorrhage (6 cases), 
eclampsia (2 cases), and serious fundal changes — ^retmal arterio- 
sclerosis hasmorrhages, exudates or papiUoedema (6 cases) In 
17 per cent no exacerbation m an> form took place The imme 
diate maternal mortality is low Of our 222 patients 2 died at 
delivery or m the puerpenum, one of congestive heart failure, 
the other of bJateral cortical necrosis of the kidnejs For the 
feetus the outlook is not unfavourable In our entire senes of 
239 pregnancies the fcetal and neonatal mortahtj was 16 2 per 
cent The chance of successful pregnancj depends largelj on 
the height of the blood pressure at the start of pregnancj If the 
imtial blood pressure is lfiO/100 or over the prospect for the 
feetus is poor— only 32 per cent survived m our series Fcetal 
death t« utero is especially liable to occur when albummuria sets 
in, but may also take place m its absence, especiallj if the blood 
pressure rises to 160 or over 

Remote In our twelve jear followup we liave observed 
65 patients in 86 pregnancies Judged by the general condition, 
height of hlood pressure, cardiac and eje changes, etc , pregnancj 
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did not seem to ha\ e an> ill effect in 52 of the 65 patients In 7 
the effect of pregnanej was unknown ns the condition before 
pregnanej n'as unknown fl are dead (0 2 per cent ) These were 
all cases of severe and probably malignant hj'pertension who had, 
apart from pregnanc% , a short expectation of life The 6 fatal 
cases were obser%cd in 8 pregnancies onfj Sofwhichnenttotenn 
The a\ erage duration of the remaining pregnancies iras twenty 
weeks In spite of these 0 fatal cases we behe^e that the large 
majority of patients with simple hj'pertension maj pass even 
through several pregnancies go to term and give birth to live 
children without suffering anj demonstrable deterioration in their 
condition ^^e could give manj examples in support of this 
contention from the cases in the senes One of them Mrs D we 
hav e observed in 5 pregnancies and m the intervals between them 
during the jears 1920 to 1939 all the pregnancies have gone to 
term except one that ended at 36 weeks with the birth of a 
macerat«l feetus In 1929 before the first observed pregnanej 
began the blood pressure was 160/100 unne albumin free Now 
ten years later it is not any higher the urine is still free from 
albumin and the general condition seems as good as in 1029 
In the last pregnanej (1938 39) blood urea was 16 UCT 2 6 
uren clearance 43 highest B P 100/80 albumin 0 B P on 
discharge 108/50 In this respect our recent detailed study of 
eases has only serv cd to confirm the general impression obtained 
from watching these patients in the hospital wards and in the 
follow up clinic for a number of years 
Treatment Unhke nephritic toxaimia there is as a rule no 
need to terminate pregnancy before viability If the child is to 
be saved the blood pressure must be kept as low as possible The 
chief therapeutic measure for this purpose is rest and freedom 
from vvoiTj, vvhich must be as complete as it is possible to secure 
The major portion of the day should be spent in betl The amount 
of rest must largelj depend on the height of the blood pressure 
and its response to treatment A mixture containing bromide and 
chloral m small doses once or twice daily is of value as a sodativ e 
and its use should be routine unless the lij’pertension is easilj 
controlled by rest Ultra violet light may be tried three or four 
times weeUj, and occasionollj seems to be effective in lowering 
the blood pressure when other methods fad It should not 
be used if there is albuminuria as it tends to aggravate it 
Venesection is rarelj necessary, but its value should be kept m 
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mind especiallj if the blood pressure is 180 or over — a dangerously 
high le%el The diet should be la^elj segetanan and should 
include white fish a pint or more of milk daiJi fresh fruit and 
green salads Red meat is better as oided but chicken or rabbit 
maj be eaten in moderation The quantity of food eaten should 
be small Calcium lactate gr icv should be giien three times 
dailj together with " rramms of habbut brer oil or one or two 
teaspoonfuls of cod liver oil The value of Mtanun K admini 
stered to the mother dunng the last month of pregnancv in 
prevention of cerebral hjemorrbage in the premature mfant is 
discussed elsewhere (p 65) The bowels should be kept open by 
mild salines and strong tea and coffee tobacco and alcoholic 
stimulants sho ild be avoided When the pregnancj has reached 
the end of the 8Cth or 3 Ih week it roaj be well to carry out 
Cfcsarean section for the sake of the child but other methods of 
ternunation may be considered t g bougie induction Tcnnina 
tion by rupture of membranes is undesirable as it leaves tbe 
dilatation of the cervix to be done b} the soft bead of the prems 
ture foetus It should be remembered that as in nephritic tor»mia 
the foetus is often unduly small for the period of pregnancv and 
this has to be kept in mmd m deadicg whether and when preg 
nancv is to be artificial!} terminated 
After deliver} the behaviour of tbe blood prcsrure should 
of course be carefull} watched It may be thought advisable to 
give contraceptive advice for it is m general unwise for the 
subjects of essential b}'pertension to indulge in man} or frequent 
pregnane es The question of sterilisation either at the time of 
performing Ccesarean section or at the end of the puerpenum 
should be given full consideration 

Acute Yellow Atrophy of the Liver 
In the past several really distmct conditions have been mcluded 
under this term are mdebted to Sheehan for clarifving the 
subject and the following descriphon is largel} based on his 
recent work The cases fall into four groups 

(1) True acute yelttrx atrophy which is extremely rare m 
pregnancy onlv two cases havmg been reportei Its occurrence 
m pregnancv is probabl} only a comcidetice The chiucal picture 
IS sim lar to that in the non pr^nant — v onutmg rapidlv deepening 
jaundice, coma and death. At post mortem examination the hyer 
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js shruidwcn and j ellow, and necrosis is almost umi ersal throughout 
the li\er and affects the entire lobule 

(2) Obstetric Acute Yellovs Atrophy Clinicallj this condition is 
\er) like true acute jellow atroph> At the S6th to 40th Meek 
there is a sudden onset of severe soimting and epigastric pam 
followed in a few dajs by jaundice These symptoms progress 
rapidlj, the jaundice becomes intense, the \omit like coffee 
grounds in appearance, and there maj be headache After 7 to 
12 days the patient is debvered of a dead born and macerated 
fcctus, becomes comatose and dies in two or three dajs At 
post mortem the lesion mvarabl) found is a gross fattj change 
affecting the entire lobule except a narrow rim of cells around 
the portal tracts There is no necrosis and thus it differs entirelj 
from true acute yellow atrophy Its aetiology is not known 
Clmically it has to be differentiated from true acute s ellow atrophy, 
toxienecrosisof thelnercausedb) chloroform atophan salvarsan 
or phosphorus, catarrhal jaundice and cholelithiasis 
(8) Delayed Chlorojorm Poisoning This condition most often 
folIoMS administration of chloroform to patients who hate a 
starvation acidosis as found, for example m those who hate 
been partly starved for preeclamptic to\ vmia or hjpereniesis, 
or who hat e been a long time m labour tt ithout receiving sufTicient 
glucose The condition of the patient m this respect seems to 
matter at least as much as the amount of the aiucsthetic used 
SUcrocospically Sheehan describes tliree tj'pes of lesion in the 
liter (a) Isolated cell necrosis, in tviueb there is necrosis of 
inditidual cells throughout the lobule leating those immediately 
around them apparently untouched (i>) ^id zonal necrosis — the 
most frequent In set ere cases the necrosis ma^ extend inwards 
and mtolte the centre of the lobule There is no fattj change 
{c) Central necrosis The lesion starts at the centre of the Johule 
and proceeds outwurds Tins type is most commonly seen in 
hjpcremesis patients who arc extremely susceptible to small 
doses of chloroform Clinically tliccourseissimilartuthatdcscrihed 
aboie/fiT true acute telJow atrophy Thepiiieni Jijis had a Jong 
or short chloroform anarsthetic for termination of pre^iancj la 
hyperemesis or pre eclamptic toxaimia, or for the opcratit e 
termination of a prolonged labour during which inadequate 
amounts of glucose hate been administered Jaundice sets in 
about the second day after deliver}, folloMcd by restlessness and 
•coma ^\ith energetic treatment recoycry may take place. 
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(4) Liucr Injury due to other Poisons The chief of these are 
phosphorus, niercur\', arsenical compounds and cincophen and 
its derivatives 

In all forms the chief chernical changes are decrease of the blood 
sugar and urea nitrogen, and increase of the uric acid and ammo 
acids, and m the urine diminution of urea and mcrease of the 
ammoma nitrogen 

Treatment The patient should be put at once on continuous 
intravenous glucose saline, as advnsed for severe hyperemesis 
(p 305) Following the work of Minot and Cutler (p 315), calcium 
gluconate should be mjected mtramuscularly, or mtravenouslj , 
10 cc of a 10 per cent solution bemg given daily. The pregnancy 
should be terminated as soon as the condition is diagnosed, pre- 
ferablj by Caesarean section under local anaisthesia Chloroform 
or ether anssthesia should be avoided 
It vs necessary to warn against the prolonged administration of 
cliloroform during pregnane} or labour, especially in those patients 
nho have been starved and have acidosis, on account of the risk of 
causing delated chloroform poisonmg Arsenical preparations, 
too, in the treatment of syphihs m pregnancy should alwa}? be 
administered with caution, care bemg taken that the bowels are 
freel) actmg and treatment bemg stopped immediately should tlie 
slightest evidence of jaundice appear The value of calcium and 
glucose as a prophv lactic should be home in mind (p 315) 
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CHAPTER XXII 


DISEASES AND DISORDERS OF THE DIGESTIVE SYSTEM 
IN PREGNANCY 

Appendiabs 

From the 8rd month of pregnaticj onwards the appendix is 
shifted graduaDj upwards bj the growth of the uterus, so that at 
the 6th month it lies at the level of the Uiac crest. At the end of 
the 8th month it has reached its highest point, about two finger 
breadths above the iliac crest This change in the situation of 
the appendix has important bearings on the diagnosis and prognosis 
of appendicitis in pregnane} 

Pregnane} does not seem to predispose to a first attack of 
appendicitis but if there has been a previous attack, and espeeiallv 
a recent one the upward shifting of the appendix with stretching 
of adliesions, and possibl} the increased anscuKritv of the organs 
tend to cause recurrence Hence appendicitis in pregnanev is 
most often due to recurrence of an old attack In a senes of 
28 eases reported b} Baer there was a clear histor} of repeated 
attacks before pregnanes tn 14 This aiew as to the important 
part m causation pla}ed b\ upward displacement receives 
support from the fact that the time of onset of the attack is most 
often after the 3rd month 

Clinical Features These are much the same as m the non 
pregnant — sudden onset of colick} or contmuous pain m the 
lower epigastrium followed b} nausea and s omiting and later bv 
tenderness and rigidit} in the right ihac fossa, constipation dr} 
tongue quickening of the pulse and Ieucoc}'tosis After the 3rd 
month the pain is felt at a pn^xessn eK lughcr level, corresponding 
to that at which the appendix lies Thus at the 6th month it 
may be at the le^ cl of the iliac crest at the Sth or 9th month in 
thcMcmit} of the In er Tenderness too is ahvass most maiked 
directl} over the appendix at whate\er lei el it h'ippens to be 
and so inav be noted at a much higher fei el than ^fcBumev & 
pomt It mai be entirel} absent if the appendix: is a pch ic one 
Here tenderness ma} on!} be found per rer/am The temperature 
IS often normal or ei cn subnormal and the pulse frequenci is 
often greater than one would expect from tlie height of the 
temperature but sometimes it is but little al>o\ e normal 
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Diagnosis It is probable tliat mild attacks of appendicitis 
m pregnancy are often overlooked because the pnin and sickness 
are regarded as part and parcel of the various discomforts natural 
to pregnane} For the same reason diagnosis and treatment arc 
liable to be dela}ed with disastrous results Apart from this 
diagnosis up to the end of the 3rd month is no more difTicult 
than m the non pregnant woman After this time pam and 
tenderness are at a higher level m the abdomen and the differential 
diagnosis becomes correspondingly difficult This is especially 
the case if the uterus is contracting os the pam and sickness are 
then liable to be ascribed to labour 

As appendicitis in pregnancy is usually due to recurrence of a 
prev lous attack, it is always important to enquire regarding these 
The chief difficulty vtill be found in diagnosis from p}elitis 
gravidarum, for the diseases may simulate each other very closely 
The following points will generally help to distinguish between 
them 

(1) In pyelitis the pain is often of an aching character and felt 
onl} in the lumbar region It ma} however be felt in the right 
side of the abdomen only, or maj even in ver} severe cases be 
diffused over the front of the abdomen 

{2) In py ehtis the tenderness is often localised in the ngiit costo 
vertebral angle and tenderness and rigidity are absent over the 
appendix 

(8) In pyelitis the temperature tends to be higher and in pro 
portion to the temperature the pulse is good The general condi 
tion of the patient is belter tlian m appendicitis 

(4) In pyelitis the tongue is moist In appendicitis it is apt 
to be dry 

(5) Ut/peraslJiesia in AppendtciUs In appendicitis there is 
often an area of epicritic hyperaesthesia m the right flank It is 
probably best demonstrated by Ligats method which is thus 
described by Hamilton Bailey A portion of skin and subcutaneous 
tissue IS picked up between the finger and thumb off the abdommal 
musculbl^lre rhe porihon oi' sitm is pickccf up as in pineding 
but it should be carefully noted that the skin is ncl pinched 'ne 
begin m the left iliac fossa, pass up to the right hypochondrium, 
and then work dowm the right side, finally picking up the portion 
of skin in the right thac fossa where wc anticipate that hyper 
ssthesia may be found There is no need to question the patient 
as one can discern the onset of pam by a change in the facial 
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expression The hj perxstbesia^ nlien present, is found in a 
triangular area (Sherren’s tnangle), bounded by lines joining the 
following points (I) the highest point of the iliac crest, (2) the 
nght pubic spine, (3) the umbilicus It may, however, be absent. 

(6) The value of the single drop method of exammation of the 
urine m diagnosis of pyelitis will be discussed later (p 484) 
We believe this method to be reliable except m the rare 
cases in which appendicitis and pyelitis coexist, and it should 
always be employed in dilferentia] diagnosis The test can be 
done rapidly and without the use of any apparatus except a 
microscope Culture of the urine is entirely unsuitable, and 
might be misleading, because, as explained later (p 479), the 
urine of normal pregnant w omen gn es a growth of bacillus coli on 
culture in H per cent of cases Tlie presence of bacillus coli on 
culture therefore cannot be regarded as endenee of pyelitis. 
Usland (quoted by Panhow) ba$ stated recently that in acute 
appendicitis there is a special liability to bacillus coh infection of 
the urine, due, he thinks, to a blood stream infection He found 
It ui 16 out of 34 patients with acute appendicitis, the urine 
from both kidneys being affected In 5 cases of chronic eppen* 
dicitis he found the bacteria in the unne from the right Udney 
only, due, apparently, to a lymph stream infection of the right 
kidney How far these recent observations will affect the useful* 
ness of the single drop method of examination of the unne as a 
means of diagnosis between pyebtis and appendicitis it is as yet 
impossible to say Further obsersations are much needed 

Diagnosis may also be necessary from such conditions as 
ruptured tubal pregnancy (not very important, as operation is 
the best treatment in both), right basal pneumonia, cholecy stitis, 
renal colic, ovarian cyst with twisted pedicle, torsion of the right 
Fallopian tube, diverticuhtis, intestinal obstruction, mesenteric 
thrombosis, etc In a difficult case it is alway’s better to gi\ e the 
patient the benefit of the doubt, and carry out exploratory 
laparotomy as soon as possible, rather than waste time m prolonged 
and often futile attempts at differential diagnosis 

Prognosis In non pregnant women the mortality from acute 
appendicitis is m the neighbourhood of 10 per cent With this 
the mortabty in the pregnant woman compares most unfavourably. 
In the series of 486 cases collated by Schmidt it was SO per cent. 
How can w e explain this “* It appears to be due to sei eral factors 
(1) The displacement of the appendix mto the upper part of the 
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abdominal cavitj, which is notoriously less able to deal with 
infections, and where there is lesslikelihoodof the formation of pro 
tective adhesions General peritonitis is therefore likelj to occur 
rather than abscess formation, and the risk of this is greater 
when the patient is near term (2) Delay in diagnosis This 
delay is due not only to increased dilTicultj m diagnosis after 
the Srd month, but also to the fact that there is a tendency to 
regard pam, nausea, and \ omitmg as almost normal accompnni 
merits of prcgnancj , to which it is unnecessary to pa> much heed 
In fact, the mortality of appendiaita tn pregnancy is to a targe 
extent a mortality of delay The prognosis rapidly worsens 
after the first twenty four hours If, according to Pankow, 
operation can be carried out wilhm the first fortj eight hours the 
prognosis is no worse than m the non pregnant (3) It is siid 
that appendicitis m pregnant women progresses much more 
rapidly to gangrene and perforation The reason for this is not 
clear, nor indeed is it certain that such is really the case There 
is no doubt that gangrene and perforation arc unusually frequent 
(15 out of Baer's 28 cases), but this is possibl> due to tbe delay 
m diagnosis (4) The risk of premature termination of pregnancy 
nhich 18 the greater the further the pregnancy lias adsanced 
It occurred tn 12 per cent of Schmidt's 480 cases In the more 
severe cases, uith gangrene, perforation or general pcntomtis 
the risk of abortion is sery great (59 4 of Jerlov’s senes) In 
the milder coses it was only 20 per cent Tins liability to prema 
ture interruption of pregnancy is not due to manipulation of the 
uterus during operation, for it is present whether operation is 
carried out or not and probably arises from peritoneal irritation 
Possibly the raw absorptive surface left m the uterus after ibor 
tion predisposes to generalised infection 
Treatment It is hardly necessary to warn against the 
administration of a purgative in any case where there is a question 
of appendicitis, as the bowel peristalsis caused thereby may 
precipitate perforation The only treatment for appendicitis 
in pregnancy is operation, and this should be undertaken with the 
least possible delay A right paramedial incision is best as it 
permits free c\ploratioii, with n minimum of muscle and utenne 
trauma The appendix should he removctl if possible but if it 
cannot be easily found, it is better, if there is an abscess or 
general peritonitis, to insert a dram Ilian to spend much time m 
looking for it The utenis should be handled ns little as possible 
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As regards the anesthetic to be used Bnndeau and Juge condemn 
spinal anesthesia as thej say jt can cause uterine contraction, 
and thus promote the supervention of premature labour Thev 
advise chloroform or ether 

Dental Canes 

We have already seen (p 57) that there is no evidence that 
dental canes is more hable to take place dunng pr^nancj than 
at other times Cleansing of the teeth especjallv at night is 
however of great importance in its prevention for it is probable 
that deca} is hastened bacteria and bv acids formed during 
the fermentation of carbohjdrates that have gathered around 
them We have already seen that decajed teeth should be 
promptly attended to during pregnancy (p 74) It is said that 
teeth with large cavities that have been previously pauiless are 
hable to become pamful in pregnancv, possibly from increased 
hvperasraia or OKlema of the intra dental tissues 

Cmgivitis 

A soft and pulpy condition of the gums with a tendency to bleed 
easily, is probably an early manifestation of scurvy and therefore 
of a deficiency of vitamin C and possibly of calcium or it may be 
due to pyorrbcea 

Excessive Salivation 

l^lild degrees of this distressmg complaint are not uncommon 
m pregnancy, but serious cases arc very rare In the latter the 
expectoration may amount to as much as 1 500 c c daily of clear 
alkaline fluid Partly from loss of fluid partly because it prevents 
sleep theremaymsuchcasesberapidwastmg Broissard recorded 
a case m which the patient lost 18 kilos (about 80 lbs ) m weight 
m sev en days The cause of excessive salivation is unknown but 
it has been attributed to a neurosis to pregnancv toxemia and 
to ovarian deficiency Treatmcut may be in the first instance, 
by astringent mouth washes injection of atropine sulphate or 
oral admimstration of belladonna to the limit of tolerance, but 
usually little benefit is ohtamed Theobald obtained immediate 
cure m one case by injection of 10 cc of calcium gluconate 

Constipation 

Constipation is one of the most coramoa disorders to which 
pregnant women are liable and is largelv due to taking too little 
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fluid and restriction of outdoor exercise A contnbutorj factor 
maj be the diminishetl tone of the muscular coat of the intestine 
which appears to be charactenstic of the imoluntary muscle 
generally during pregnancj It is of the first importance to 
secure a free motion at least once daily, and by far the best time 
IS immediately after breakfast and an attempt, e\en if it is not 
always successful sliould be made at that time In the pre- 
vention and cure of constipation proper exercise and diet are 
more important than drugs Taking a sufliciency of fluids, 
eating fresh fruit, green vegetables, broivn bread and oatmeal 
porridge {at breakfast), and drinking a gloss of hot water imme- 
diately before or just after rising in the morning, are all laxative 
m their effects Jlarmalade with breakfast is \er\ useful as not 
only are the vegetable salts and sugar it contains laxative in their 
eftects, but the pieces of hartl orange skin act as a mechanical 
stimulus to the bowel If these measures are insufficient a 
tcaspoonful of the liquid extract of cascara sagrada or half a 
tcaspoonful each of this and the liquid extract of liquorice should 
be taken at bed time Five grams of a colocynth and hyoscyamiis 
pill or one or two s egetable laxative pills are also safe and useful 
remedies that may be taken if pills are preferred to medicine 
Besides these, there are on the market xarious satisfactory and 
pleasant proprietary preparations that it is unnecessary to specify 
A very good home made remedy is stewed prunes and to make 
them more effective it is a useful plan to tie some senna lea\ es m a 
muslin bag and put them into the pan beside the prunes to be 
stewed Castor oil is very useful occasionally and has the 
advantage that it acts quicklv One or two tablespoonfuls may 
be taken as a dose, but it is not suitable for constant use as it 
tends to constipate afterwards 

Acidity or Heartburn 

Tins IS very common during pregnancj , fully 60 per cent of 
patients suffering from it in greater or less degree It may be 
troublesome even m the early months, and is often worst at night, 
and may keep the patient awake Some cases are associated svith 
deficiency' or absence of by drochloric acid in the gastric juice, 
which recent studies, especially in connection with the amemias, 
ha>e shown to be common in pregnancy These are generally 
cured by taking 20 minims of dilute hydrochloric acid well diluted 
With water, and flai cured, if necessary’, by orange juice, with or 
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immediately after meals In other cases there is a true h%'per 
aciditj, and such are relje%ed b> sipping a small tumblerful of 
hot water in which a teaspoonfiil of bicarbonate of soda is 
dissohed or b> swallowing S or 3 soda mint tablets (Tab Sod 
Bicarb Co B P C ) 

In all, special attention should be paid to the diet, the care of 
the bowels, and outdoor exercise Fattj , greas% and fried foods 
should be avoided, as well as pastrx and cake Dri toast should 
be eaten and stale bread rather than fresh No dnnk should be 
taken with meals, but onl\ two or three hours after Before 
rising in the mommg a tumblerful of hot water m which half 
a teaspoonful of Epsom salts is dissohed should be drunk 
slowly 

H>peremesis Craxidanun (see p 297) 
lotestma) Parasites 

The treatment of these is better postponed till after deliver) , as 
the somewhat drastic measures employed are apt to induce abot< 
tion or premature labour 

Haemorrhoids 

These are partly due to pressure, but are no doubt chief!) 
caused, like xaricose xeins, b) the increased vascularity of the 
pelvic organs in pregnancy, and the consequent turgescence of the 
tributaries of the great peine veins They are, lioweser, aggra* 
lated by constipation The bowels should be attended to by a 
mild purgative like the confection of senna or sulphur, a tea 
spoonful of either being taken at bed time The piles should be 
gently batlied wnth cold water, an ointment containing galls and 
opium or hazehne smeared on, and an attempt made to push 
them back with the finger In severe cases much relief ma) be 
obtamed by applying to the piles a piece of soft flannelette soaked 
in warm castor oil 

Typhoid Fever 

Though nowada)*s rare, sporadic cases still occur occasionally 
The organism is often transmitted to the feetus across the placenta, 
and according to Hicks and French, who m 1905 reMewed the 
bterature up to that tune, >t is more likely to be found m its 
tissues if the child has been bom late in the course of the disease 
The fcetal and cord blood may give positive Widal reactions, due. 
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it IS belies cd, to the formation bj the foetus of its own agglutinins 
rather than to passive transmission from the mother 
A umque case has been recenllj reported bj W’mg and Tropob, 
m which a woman convalescing from tjphoid gave birth to a 
convalescent infant The child, which weighed 4 lbs , liad a 
temperature of 100* F at birth, with positive stools, and its cord 
blood gave a positiv e Widal reaction Repeated cultures of the 
mother’s breast milk, failed to grow the bacillus, but the breast 
milk gave a positive Widal m a dilution of 1 in 10 
Pregnancy, according to Hicks and French has no mfluence 
on the course of the typhoid fever, as the mortahtj is about the 
same in the pregnant and non pregnant The disease, howev er, 
causes abortion or premature labour m from 60 to 80 per cent of 
cases Treatment is the same os m the non pregnant and 
termination of the pregnancy is not indicated 

Gall Stones and ChoIec>stitis ■ 

As gall stones are so often present m women, cspeciallj of 
middle age (Peterson found them in 11 8 per cent of 542 women 
whose gall bladders he palpated during abdominal operations for 
other conditions) it is not surprising that they sometimes giv e rise 
to trouble during pregnanev Indeed, pregnancj seems to pre 
dispose to them, and to the onset of cholecjstitis This is 
probably due mainlj to the increase of cliolestrin> but there arc 
no doubt man) other accessory factors, such as atony of the gall - 
bladder, want of exercise, constipation, limitation of the move 
ment of the diaphragm, compression of the upper part of the 
abdomen by tight lacing, and of the bile passages by the enlarging 
uterus 411 these interffre with tlie drainage of the gall bladder, 
lead to stasis, and thus to the formation of gall stones and to 
infection and cholecystitis It is probable, too, that the hypo 
chlorhydna or achlorhydna so common m pregnancy is an 
important contributory factor Intheabsenceoffreehydrochloric 
acid which is important in maintaining the sterility of the stomach 
and upper part of the small intestine there is a fa' curable medium 
for the growth of bacillus coli which infects the duodenum, and 
often leads to an ascending infection of the bile ducts Tlie clinical 
features are the usual ones — pain and tenderness in the right 
hjpochondnum, chills, often pyTCXia, and sometimes jaundice 
(always if a stone is lodged in the common duct) The 
patient is usually a multipara, and often there is a history 
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of p^e^ lous attacks The diagnosis must be made from 
pj el tis appendicitis duodenal ulcer renal colic and pneu 
monia In the puerpenum the condition is liable to be 
confused with puerperal sepsis There is some tendencj to 
abortion and premature labour In 2a cases collected b\ 
Peterson pregnancj was mtemipted in 5 — 2 before and 3 
follomng operation lYeatment should in the first instance 
be pall atii e bv alkaline aperient drinks and hot appl cations 
Morphia is especiallj indicated in Mew of the tendencj to mis 
can- age Operation should be delated if possible till after 
delivery but the sj’mptoms maj be so urgent as not to admit of 
delaj and then the pregnancj should be disregarded The 
patient should be kept under morphia for four davs afterwards 
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CHAPTER XXIII 


DISEASES OF THE CIRCULATORY SYSTEM IN PREGNANCY 
Heart Disease 

Considerable discussion has centred round the question as to 
whetiier the liealthj heart during pregnancy is hypertrophied or 
not Post mortem examinations have usuallj faded to show 
either hypertrophy or ddatation, and X ray examinations have 
been mconclusive, chiedy on account of the fact that during 
pregnancy and especially m its later months the heart is displaced 
upwards and outwards by the enlarged uterus Gammeltotl has 
lately made systematic X ray and electro cardiographic examma 
tions of Tiomen at all stogcs of pregnancy The Xray 
examinations showed an increase in both the longitudinal and 
transverse diameter, which was often demonstrable as earl} as 
the 4th month, and therefore at a time when pressure on the 
diapltragm could not be of consequence As a result of the 
electro cardiographic examinations the following conclusions 
were reached “During the first six months the left ventricle 
undergoes a relatise hypertrophy m proportion to the right 
ventricle and from tlie 0th month to parturition this hyper 
trophy is compensated by a hypertrophy of the right half of the 
heart There is perhaps also a slight dilatation of the right 
ventricle and right atrium ’ The changes can be demonstrated as 
early as the 3rd or 4th month 

As the uterus enlarges and displaces the diaphragm the heart 
IS pushed upwards and rotated to the left, so that the apex beat 
K found m the fourth interspace and ] inch outside the nipple 
line The thorax, too, is widened so that its circumference may 
be from 2 to 0 inches more than in the non pregnant state The 
lungs, especially their bases, are compressed so that respiration 
lends to be shallow and imperfect, and this gi% es rise to embarrass- 
ment of the pulmonary circulation, and consequenth , to some 
extent of the right ventricle At the same time more work is 
required of the heart in consequence of (a) the increased weight 
of the pregnant uterus and the growth of its contents , {t) the 
necessity for maintaining the placental circulation , (c) the 
mcrcasi m the “minute volume ’ ir the quantiU of hlooil 



382 DISEASES OF THE CIRCVLATORT SYSTEM 


passing through the heart per minute, due to the rise m the blood 
volume Various reliable estimates ha\e shown that the minute 
volume increases steadilj till about the 37th week, when it may 
be as much as 60 per cent greater than before pr^nancy began 
For all these reasons the reserve force of the heart is called on 
more than in the non pregnant state, and a healthj heart 
muscle IS necessary to bear the increased stram 

Functional Disorders of the Heart m Pregnancy It is well 
recogmsed that cien in normal pregnancy various circulatory 
functional disturbances may occur, such as dyspnoea ^ahiilar 
murmurs extra systoles, etc, which are liable to be ascribed 
to orgamc disease The chief complamts of these patients are 
cardiac pains and distress and shortness of breath Objective 
signs may be present, such as increased pulse rate, functional 
murmurs and extra systoles These signs occur with increasing 
frequency as pregnancy adi'ances and are most often met with 
in the 9th month The condition ts not aggravated by work nor 
improved by rest, and the patient mav even feel better while 
moving about It is characteristic that there is do aggravation 
of the symptoms during labour, which these patients bear remark* 
ably well and that all the signs and symptoms includmg the 
murmurs disappear very soon after delivcn It is important, 
especially in any statistical studies of the inEuence of pregnancy 
on organic heart disease, that these cases should be recognised and 
excluded Seitz draws attention to the condition which be 
designates “ goitre heart ' which may be present in slight degrees 
of hyperthyToidism m pregnancv, and which is characterised by 
palpitation and tachycardia, systolic murmurs and some distress 
on slight exertion The hyperthyroidism in these cases is liable 
to be overlooked 

Organic Heart Disease m Pregnancy By far the most common 
valvular lesion met with in pregnancy is mitrol stenosis In 
Universitv College Hospital the relative frequency was as follows 
Mitral stenosis, 86 per cent , mitral stenosis mth aortic regurgUa 
lion 10 per cent , oortie regurgitatum, 1 5 per cent , paroxysmal 
tachycardia 2 per cent 18 3 per cent of these had congestn c 
failure of such degree that there were persistent rotes in the chest, 
enlargement of the liver, oedema, and pulsation of the vems of the 
neck It IS important to bear m mind that valvular disease is 
not the only cardiac lesion that may cause trouble Thus apart 
from any valvnilar disease myocarditis and degeneration of the 
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heari muscle may occur bj itself and be a serious source of danger 
and acute or subacute tozjc endocardtlts maj be engrafted on a 
chronic valvular lesion during pregnancy or the puerperium This 
IS especially liable to occur when the valvular lesion is of recent 
origin, and if the last attack of rheumatic fever has occurred 
shortly before the commencement of pregnancy 

Paroxysmal tachycardia though fairly common at other times 
and liable to be aggravated during menstruation is rare m 
pregnancy The attacks m those subject to them may cease 
entirely during pregnancy and reappear in the puerperium 

Etiology There is usually a history of rheumatism gmwing 
pains tonsillitis or chorea One or more of these was found m 81 
of the 100 consecutive cases observed by Kenneth Hams in the 
Obstetric Unit University College Hospital The remammg 
19 cases gave no history of prevnous rheumatic fever cliorea 
growing pains or tonsillitis 

Signs of Cardiac Failure in Pregnancy Following Prices 
classiHcation four degrees of cardiac failure mav be recognised 

(1) Slight There is some shortness of breath palpitation 
exhaustion and perl aps precordia) pam on exertion 

(2) Voderale llierc are shortness of breath palpitation 
cyanosis on moderate exertion eg walking on the level some 
increase m pulse rate while at rest and slight enlargement of the 
liver There mav be fine crepitations at the bases of the lungs 
and these patients as well as those suf/ermg from the more 
severe degrees of cardia.c failure seem particularly prone to 
develop bronchitis 

(3) Severe There are shortness of breath on slight exertion 
cyanosis while at rest severe cedema of the lower extremities 
m mitral cases and a moderate degree in uncomplicated aortic 
cases Tliere may be tachycardia while at rest cedema of tlie 
bases of tl c lungs hepatic enlargement albuminuria and 
orthopneen 

(4) Extreme All the signs mentioned abov e are more marked 
and in addition there may be cHusion into the serous cavities 
much hepatic enlargement severe tachycardia and tic tac 
heart beat and fatal rhythm In the more severe degrees 
pulmonary infarction and hicmoptysis arc not infrequent 

The signs of failure above described may be present before 
pregnancy starts may appear for the first tune m the early 
months of pregnancy or may be delayed till the later weeks As 
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^\e shall sec later, the time when failure first sets in has a \cr 5 
important bearing on treatment 

Prognosis It is gencrallj agreed that the t"o most dangerous 
\ah-ular lesions in pregnancy are aortic incompetence and mitral 
stenosis, and of these two the former, though comparatirely 
rare is probably the more senous According to Mackenzie, if 
m this form of > ahmlar disease tlic enlargement of the heart is 
slight or absent, if there is no water hammer pulse, and the 
response to effort is good, the outlook is fa% curable If, on 
the other hand there is a forcible apex beat outside the nipple 
line a marked water hanuner pulse, and a distinct limitation 
of the response to effort, then pregnancy is undesirable and 
dangerous Kenneth Hams found that there was no difference m 
prognosis beta ecu cases with mitral stenosis and those with aortic 
regurgitation or those in whom both these lesions were presoit. 

In mitral stenosis the outlook is usually regarded as depending 
on (a) the amount of narrowing at the mitral orifice and (i) the 
condition of the heart muscle as shown by the response to effort 
If the constriction of the orifice is sight, ns is indicated by the 
presence of a pre-sy stolic murmur alone, and if the response to 
effort IS good, then the outlook is farourable, and pregnancy is not 
likely to be attended by much danger If, on the other hand, the 
constriction is se^ ere, as shown by the presence of a diastolic as 
well as a presystohe mitral murmur, and especialh if the response 
to effort IS Unsatisfactory , the prognosis is unfa> Durable and sucli 
a patient should not be allowed to undergo the strain of pregnancy 
The marked d^ee of constriction at the mitral orifice throws 
undue strain on the left auricle, which the latter is unable to meet 
unless its muscle is m a healthy condition The auricle then 
dilates and venous stasis occurs in the lungs, whicli become con* 
gested and cedematous, cTcessne strain is thus thrown on the 
right \entricle and auricle which dihte m their turn and all the 
classical signs of * back pressure” appear Finally, auricular 
fibrillation sets in shown clmic^lh b\ distress and dispncea, b% 
disappearance of the presystohe murmur, and b\ the pulse 
becoming rapid and completely irregular, both in %oliime and 
rhythm 

It IS thus impossible to stress too much the importance of the 
condition of the heart muscle in estimating tlie outlook m all forms 
of heart disease m pregnanc\ For while the actual \TilniIar 
lesion IS important m that it forms a mecliamcal hindrance to the 
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work of the heart, jet on the muscle ultimatelj Dills the task of 
maintaining the circulation As >al\’ular disease rarely if e\er 
exists bj itself, but is accompanied bv more or less mjofibrosis — 
an extension into the muscle of the fibrosis of the \alves and 
orifices — the muscular walls of the heart maj be much less efiicient 
than normal and quite unfit to maintain the circulation against 
the mechanical obstacles imposed bj valvular lesions Of the 
condition of the heart muscle the response of the patient to effort 
is, of course, the best measure 

Kenneth Hams attaches great importance in prognosis to 
exercise tolerance, and condudes that (1) carlj breakdown of 
exercLsc tolerance in a pnmjgravida is a grave sign accordmglj 
a careful investigation of the lastorj of the patient,s exercise 
tolerance dunng the earlj months of her pregnanev is of great 
V alue , and (2) in multiparac the experience denv ed from the 
previous pregnancies is of great value since the breakdown of 
exercise tolerance earlier and earlier m each successiv e pregnancy 
IS a senous feature 

Icnsen states tfiat as the mjofibrosis ls more advanced in old 
standing valvular disease, so in this the outlook is more unfavour 
able because of the greater iiabiUtj to muscular failure On the 
other liand, in the rcccntlj established cases and especially if the 
pregnancj has been reeentlj preceded by an attack of acute 
rheumatism, there is a great habilitj to acute or subacute 
endocarditis 

Hunt, after a studj of 15C cases, lajs great stress m prognosis 
on the size of the heart, and concludes as follows 

(1) Provided the heart is not enlarged patients with mitral 
stenosis stand pregnancy well, and there is not much extra nsk 
(2} Jf the heart is enlarged the risk is increased and it does not 
matter much whether the valvular disease is nortib regurgitation 
or mitral stenosis The amount of extra nsk depends on the 
degree of enlargement, and the treatment that can be adopted 
during pregnanev 

(S) In stincitisr fibnllstton the results are so dtssstraus that 
pregnancy should be prohibited 
To sum up therefore regarding prognosis, it mav be said that 
provided there ts only thght or moderate enlargement of the heart, tf 
exercise tolerance ugood and there tt no congestive failure the outlook 
u fa"ourable Should failure set tn, the period of pregnancy tehen 
it first appears, its seventy and the response to treatment are all 
iiJ3v*« t Awtsim CHS 1) 
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important The earlier in pregnancy congestive failure appears, 
the less, obviouslj , is the reserve force of the heart, and the worse 
IS the prognosis 

The Incidence of Premature Labour This is high in cardiac 
cases In the series observed m the Obstetric Unit, University 
College Hospital, by Kenneth Hams it was 16 5 per cent in the 
whole senes of 100 cases and was much higher in those who had 
congestive failure (42 9 per cent ) than m those who Iiad not (14 6 
per cent ) 

The Remote Prognosis Even after pregnancy and labour are 
safely passed it is often found that a certain amount of permanent 
heart weakness is left, which is shown by dimimshed evercise 
tolerance as compared with that present before pregnancy Of 
SIX cases of auricular fibrillation during pregnancy ojiservcd by 
Iklackenzie, all with imtral stenosis following rheumatic fever, 
though all lived through the confinement, none ever recovered the 
same degree of health as was present before the pregnancy, and 
five gradually became worse and died withm two 'ears Jensen 
found that out of forty nine patients, m 40 per cent of whom there 
were dangerous symptoms during pregnancy, thirty five were as 
well as before pregnancy, eleven bad become worse and two had 
died from their heart disease and one from eclampsia These 
good results had only been obtained, he considers, by “ close 
observation and rational treatment during pregnancy and for a 
long time post partum 

Kenneth Hams gives the following result of his “ follow up ’’ of 
100 consecutue cases of heart disease with normal rhy’thm that 
he had observed m the Obstetric Unit, University College Hos 
pital Twenty of the patients subsequently became pregnant 
agam whilst under observation 


Table \.I Skotcing haie ResulU in a Senes of lOO Cases of Heart 
Disease tnth Normal Rhythm in Pregnancy (Kenneth Hams) 



TeUI <100} 

Alt Tun 

Attjan 

Free of symptoms 

11* 

10 1 

0 

Unchanged 

37t 

25 i 

10 

Worse 

3S 

28 

10 

Dead 

14 

12 



* Includes I Inst of at 1 j years 
t rncludcs S lost sigbt of at 1 year and at 1} years 
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It will be seen that just o\er 50 per cent of the whole senes 
were worse or dead at the end of four years 

Treatment, (l) In the Antenatal Period Tlie management 
of pregnant patients with heart disease must alwajs be a matter 
of anxiety All cases, no matter what the condition of the heart 
muscle, should be carefully watched throughout the pregnancj, 
and the amount of physical strain regelated so that it ts well within 
the patient’s capacity A moderate amount of exercise is beneficial, 
with fresh air and nounshmg food If there is ansmia a non im 
tating preparation of iron should be giren The patient should be 
guarded as far as possible against chills, dampness and infections, 
and special attention should be devoted to the care of the skin, 
kidne} s and aliracntarj canal The tendency to bronchitis should 
be kept in- mind, and earl> treatment instituted should it arise 
If there has been a recent attack of rheumatic fei er, the possi 
bllit} of fresh attacks of endocarditis should not be o\erlooked 
According to Jensen this is the greatest danger that threatens all 
patients with heart disease in pregnancy, and it developed in 
20 per cent of his cases It develops sloiily and^ insidtousl), 
with its usual symptoms, the most important of which are tachy 
cardia at rest, d>spn<za, and slight fever and, it may be, cedema, 
ansmia and albuminuria Its onset ina> be due to dimimshed 
resistance to a latent infection 

Should signs of congests e failure appear the patient should be 
put to bed The rest thus obtained is often enough to allow the 
restoration of the lost balance Fluids should be restricted and 
such conditions as constipation, flatulence, bronchitis or sleepless* 
ness should be suitably treated, but drugs of the digitalis group 
are not usually satisfactory unless there is auricular fibnllation 
Tincture of digitalis should then be administered m doses of 
10-15 minims thnee daily Overdosoge is shown bj the produc- 
tion of nausea, vomiting, a feeling of pain and constriction across 
the chest or undue slowing of the pulse If anj of these symptoms 
appear the drug should be at once stopped It should nev er be 
pushed farther than is necessary to slow the pulse to CO or 70, and 
when that has been done it roaj be stopped temporarily, only to 
be resumed when the rate again begins to increase In some cases 
of auricular fibrillation benefit may be obtained from the use, m 
addition to digitalis, and especially when the latter foils to restore 
the normal rhy'thm, of quinidme sulphate m small doses, starting 
with 0 2 grams by the mouth, and after two or three doses increas 

is-« 
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ing to 0 4 grams three or fourtimes daily Its use, howe% er, is not 
without danger, and m some cases it foils altogether, or the restora* 
tion of the normal rhythm may be only temporarj It should 
never be giien when congestive failure is well established, on 
account of the danger of detaching clots from the auncle In 
cases in which the response to effort is rather poor, eien though 
there are no definite signs of congestive failure, rest in bed for 
ten dajs before the expected date of delivery is of great laluc in 
preparing the patient for the strain of labour This is all the more 
necessary if the abdomen is unduly large, as in twin pregnane) or 
hvdramnios 

Failure in Oie Early Months of Pregnancy Should signs of 
failure appear during the early months of pregnane) , the patient 
should be restored as far as possible bj rest and medical treatment, 
and as a rule, it is wise, especial!) if the breakdoim has been at all 
serious to terminate the pregnane) b) induction of abortion or 
b) abdominal h)sterotom), which has the great advantage that 
it renders possible sterilisation b) excision of a part of each 
Fallopian tube It is impossible, howei er, to do more than la^ 
down 8 general rule Each case must considered on its own 
merits — the nature of the lesion, the degree of failure, ,the exact 
time when it sets in, the state of the heart muscle, the response to 
treatment, and last, but not least, the wishes of the patient must 
be given full consideration The patient, for example, ma) have 
no children, and be willmg to take the risk of carrying on till the 
child has reached viability That this may sometimes be done is 
illustrated b) one of Lcnnies cases The patient had been m 
bed since her last confinement three montlis prei lousl) , and was 
admitted to a general hospital with loss of compensation , 
after a few months she was found to be pregnant and was trans 
ferredto tlie maternity hospital On compensation being regained 
she insisted on leavmg the hospital, only to return a month later 
with recurrence of breakdown She was ;iltimatel) sectioned and 
sterilised, and was dismissed weD with a In e child Prior to that 
she had been confined to bed for a year It should, however, he 
clearly understood that in such a procedure there is a definite 
risk, and even when a i lable child is obtained it is usuall) at the 
expense of a considerable sboTtenmg of the patient’s expectation 
of life 

Perhaps m no disease compbcating pregnancy is constant 
consultation and cooperation between the pbjsician and the 
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obstetrician so essential, and fraught with such advantage to the 
patient Such co operation can best be obtained under hospital 
conditions and many more beds could be utihsed for the care of 
these patients than are at present avadable 

Failure m the later Months of Pregnancy In this case it is 
usually best to rely on medical treatment and to allow labour 
to come on spontaneously Fortunately, such patients tend to 
go into labour someu bat prematurely, or at least not to go beyond 
term 

The Question of Induction of Premature Labour hen 
congestive failure has occurred m the later months of pregnancy 
the question of induction of premature labour may come up for 
consideration after compensation has been restored Itmoy besiid 
at once that induction of labour by bougies or by any 
other method involving the use of a general anesthetic is 
inadvisable I<cnnic considers the operation disastrous In his 
senes the death rate among patients induced by bougies was 
44 per cent , and Jardine wrote, m 1901 " The results from 

(instrumental) induction are so bad that I am mclmed to question 
the propriety of domg the operation The risk is exceedingly 
great Induction of labour by rupture of the membranes is not, 
however, open to the same objections The operation is easily 
performed without distressing the patient, no aniesthetic is 
required, and provided the head js engaged in the pelvis we are 
now inchiied to favour this procedure after compensation has 
been fully re established and provided the pregnancy has passed 
the end of the 80th u eek The patient is thereby sav ed the strain 
of the Inst week or two of pregnancy As an alternative Caisarean 
section may be considered fruf jj ttswaKy unnecessary for these 
patients generally stand labour remarkably well and the labour 
is usually easy In our opinion Ccesarean section sAoidd tierer be 
earned out merely to permit stenhsation at the same time It is 
mucli better practice m most cases to allow the patient to go 
through labour per vtas naturales and then if stenhsation is 
considered adv isable, to carry it out at the end of the third week 
of the puerpcrium Cjcsarean section even in the most favourable 
circumstances, is followed by a 2 per cent mortality, and this is 
too high to justify its performance merely for the sake of sterilisa 
tion There may be, of course, occasional cases in which it is 
considered madv isable to allow the patient to undergo the strain 
of labour and Ctesarean section may then be necessary, but 
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these are rare Responsibility for the decision regarding the 
method of dehverj, and the tune for mterference, if this be 
decided upon, should always be shared with the cardiologist It 
IS onl} by such co operation that the best results ean be obtained, 

PerstsUnce of Congestive Failure tn Spite of Medical Treatment 
In such cases, which are fortunately rare, it is usually best, when 
the maximum degree cf improvement has been obtained, to 
termmate the pregnancy either by Cesarean section or bj rupture 
of the membranes This should, m the mterests of the child, be 
delayed if possible, till at least the end of the 36th weeL, but m 
choosing the tune the well bemg of the mother must be the first 
consideration 

(2) Management during Labour IbefTSt stage should be con 
ducted much as in normal cases The chief danger is exhaustion 
from loss of sleep when the first stage is verj prolonged, and this 
maj be prevented by a draught containing sodium bromide grams 
25 chloralhjdrategrains25,tiDctureofopiummmiras8 Nounsb 
meut should be giren at regular mtervals Especially valuable is 
glucose one heaped tablespoonful to one pmt of water flavoured 
with lemon and the patient may drink as much of this as she 
wishes If there is hj dramnios sufficient to embarrass respiration, 
the membranes should be ruptured 

The Second Stage is a period of dangerous strain to a patient 
with an embarrassed heart, because the rise m blood pressure 
during the strong expulsive efforts may lead to acute dilatation 
of the heart It is usually best to have the patient on her back 
in a semi recumbent posture, and sbe may inaintam this position 
until delivery To prevent strong down bearmg efforts, a general 
anssstbetic should be given, preferably gas and oxygen, but if 
this IS not available, chloroform given by the intermittent method 
is preferable to ether because of the babilrty of the latter to cause 
pulmonary complications If there is much distress and any 
mdication for haste, as soon as the os is fully dilated and the 
head in the pelvic cavity, forceps should be appbed. In most 
cases, however, they are unnecessary, and their routine application 
in the absence of definite indications, such as maternal or fcetal 
distress, is to be condemned In University College Hospital the 
forceps rate m heart cases during the last eight years has been 
considerably under 5 per cent , and no greater than the forceps 
rate for the hospital as a whole The administration of oxygen 
may gi% e much relief if there is distress or cy anosis 
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The Third Stage In tbjs stage there is great danger of collapse 
and death The reason for this is not clear It may be that the 
sudden lowenng of blood pressure after the delivery of the child 
leads to pulmonary embolism Many obstetricians therefore 
place a sand bag on the abdomen as soon as the child is bom 
Miles Phillips advises the application of a thich pad and binder 
to the upper abdomen He considers that the rapid emptying of 
the uterus b} Cssarean section m cardiac disease is particularly 
dangerous especially if the heart lesion is insufficiently 
compensated “ The woman may die from the Cffisarean section 
and not in spite of it Personally, I find it a wise and 

comforting precaution to ha\e an assistant ready to apply 
pressure on the epigastrium with a sterilized warm double cloth 
during and for some time after the rapid evacuation of the uterus 
in certain cases of Cssarean section ” According to Berry Hart, 
the sudden death is due to the blood from I he placental sinuses 
and from the uterine sinuses after the placenta has been 
removed and the uterus has retracted, being thrown suddenly 
into the systemic circulation This distends and paralyses the right 
auricle so that the right ventricle is not filled Hence no blood 
passes into the pulmonary circulation, and therefore none into 
the left side of the heart The left ventricle then during systole 
has no blood to propel into the general circulation, and acute 
asenwa c/the bra/nresufts, witbsjTreopc 2t is therefore «d»is«We 
to allow the placenta to take plenty of time to separate, and a 
little post'partum hsemorrhage should be encouraged It is said 
that there is a special danger of excessive post partum htemorrhage 
in cardiac cases, but at University College Hospital ve have not 
seen anv evidence of this 

Ana-slhesta during Labour in Cardiac Cases Ihe best genera! 
nna»thetic is nitrous oxide gas and oxygen but if this is not 
available, chloroform or the ACE mixture is preferable to ether, 
on account of the liability of the latter to cause pulmonary com* 
plications Good results hasc recently been obtained by the 
use of cy efopropane, CjbTg. 20 per cent , with oxy gen. SO per cent 
It does not irritate the lungs, gi\cs goo<l relaxation and can safely 
be administered for any reasonable length of time It goes 
without saying that the Iielp of a colleague, and if possible 
an expert anasthetist, should always be obtained. This should 
be done In all operatise debsenes, but in those with heart disease 
the need is absolute It is said that general an»theties are very 
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safe m the second stage of labour but this immunitj certainly does 
not extend into the third stage when indeed they are particuhrly 
dangerous and should if possible be avoided especiall> if 
the patient is shocked or the blood pressure low Should perineal 
repair be necessarj it maj be earned out painlessly and with 
perfect safety after the placenta has separated by infiltrating the 
damaged area with a solution of novocaine 2 percent to which 
IS added ndrenalm chloride (1 m 1 000 ) in the proportion of 
1 minim to each dram of novocame For Ctesarean section local 
anesthesia is best of all If a general anresthetic is necessatj 
nitrous oxide gas and oxygen or cjclopropnne and oxjgcn is 
again preferable to ether or chloroform It maj be found necessary 
to anresthetise the patient m the semi recumbent position but 
once under the an'csthetic she can usually he down without 
resp ratory embarrassment 

(8) Manage)neniajler Labour Itisgenerallyadvisable especnlly 
if there has been much congestive failure to keep the patient m 
bed for at least three weeks m order to allow complete recoverj 
of the lost compensation In the milder degrees breast feeding 
may be allowed but if there has been much failure it is usuall> 
inadvisable Here again lioneser it is impossible to formulate a 
hard and fast rule Breast feeding may cause less fatigue than 
the preparation of artificial mixtures and each case must be 
judged on its merits Munro Kerr and others have referred to 
the danger of death in cardiac cases on the 4th or 5th day of 
the puerpenum Its cause is unknown but it is not unlikely that 
a latent endocarditis or myocarditis is stirred up either bj a mild 
infection or by the absorption of toxic products of degeneration 
of the uterme muscle or decidua 

The Question of Further Pregnancies If another ‘‘pregnancy is 
desired an interval of two or three years at least should usually 
be insisted on If the patient nlreadj has two or three children 
it is better to advise against another pregnancy for not only is 
it likely to damage the heart muscle still farther and so shorten 
the expectation of life but the strain of rearing a large family 
may seriously deplete the patient s strength To prevent preg 
nancy contraceptive measures may be sufficient especiallj if the 
patient is approaching the menopause Thej are howes er 
usually too unreliable and this is the case especialli among 
patients of the hospital class It is therefore m most c'lses better 
to have recourse to surgical sterilisation by resection of the inner 
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portion of each Fallopian tube As pointed out above, this is 
best done ot tlie end of the Srd week of the puerpcrium, before 
the patient lea\es hospital 

Varicose Veins 

About 20 per cent of pregnant t\omen suffer more or less 
from varicose veins The> are much more frequent m multiparce 
(80 per cent ) than in pnmiparae (20 per cent ) and certain families 
seem to be predisposed to them The> often start as early in 
pregnancy as the 2nd month, and therefore at a time when 
pressure cannot play any part in their production ^fultipars, 
indeed, may sometimes obtain the first intimation of pregnnncj 
from the feeling that the v eins liave begun to enlarge An obv lous 
explanation of this earlj onset is the increased vascularity of tlie 
pelvic organs, nliich leads to turgescence of all the tributary 
veins of the pehns, and possibly an accessory cause is the gener- 
alised atony of unstnped muscle including that of the veins, 
which there is reason to beheve is one of the physiological attn 
hutes of pregnancy 

In the treatment of tins condition it is important to uear 
suspenders m place of garters, which constrict the limbs The 
sufferer should spend a good deal of time lying on her back with 
the feet on a level with the body, or even higher, and the clothes 
loosened around the waist If it is impossible to spare time 
for prolonged rest much relief may be quickly obtained 
by 1} ing flat on a bed or couch, and raising the feet with the legs 
stretched straight out almost ot right angles witli the trunk, 
supporting the feet against a wall or other convenient support. 
If this position can be adopted for five or ten minutes three or 
four times daily, it will do much to reduce the size of the veins 
and relieve the pom 

In addition to the foregoing measures, it is often advisable to 
wear a support of some kind A bandage made of clastic webbing 
IS probably best of all — 3 inches wide and about 3 yards long 
This IS better than a bandage of pure rubber It shouW be 
applied in the morning immediately after rising, worn all day and 
removed at night In applying it, one or two turns should first 
of all be wound around the foot, then on to the ankle, and thence 
spirally up the leg as far as required, which is a little abov e tlie 
highest varicose vein It should be applied firmly, but not too 
tightly, and each turn of the bandage should overlap the one 
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immedmtely below by about an meh. It is best to take off the 
bandage during the elevation of the leg abo\e descnbed, and 
reapplj it afterwards, as it gets sladw. after the leg has been 
elevated for some time Varicose veins of the vulva are also much 
rehe^ ed by rest — ^1 j’lng flat on the back or side, and if the hips ean be 
raised above the level of the rest of the bodj so much the better 
Treatment by Injection Within the last few years it lias been 
shown by Kilboume, Hitchie and others that the treatment of 
varicose veins, whether in the l^s or sTilva, during pregnancy is a 
safe and effective procedure. jUisod Ritchie has treated 50 cases 
bj this method in the Rduibuigh dime with most satisfactory 
results The substance used was a 5 per cent solution of sodium 
morrhuate — ^the sodnim salt of a fatty acid obtained from cod hver 
oil The technique employed is as follows a minim syringe 
which has been Ijung overnight m methylated spmt, and is then 
well washed in sterfle water, is used. In loading jt, a large-bore 
needle is used, as the solution is nscid. Pnor to injection, this 
needle is replaced by a fine needle, size J5 or 16, with a short 
bevel, or by one with a sharp but solid point, with a bole connecting 
with the bore of the needle just proximal to the pomt For the 
mjection of the vulvar varicose veins the patient bes on her bads 
m the supine position The part to be injected u not shaved, but 
swabbed with bimodide of mercury solution. The most prominent 
portion of the vem is selected, whether o\er the outer or the 
inner surfaces of the labia majora The needle is inserted, the 
piston of the syrmge withdrawn to make sure of entry mto the vem, 
and 1 to 2 c c of sodium morrhuate injected As much as 5 e,c. 
of the solution is sometimes mjected at one sittmg Where 
possible, the finger and thumb of an assistant are placed at either 
visible end of the vein for about two mmutes, to keep the sodium 
morrhuate in contact with the endothelial bmng of the vessel as 
long as possible The clot usually forms almost at once, and is 
the result of a momentary severe local chemical reaction on the 
endothebum at the site of mjection. When the legs are mjected 
the patient either sits or stands, often on a chair to ensure easy 
access No tourniquet is used, but the injecbon is directed 
centnfugally as far as possible The patients are told to report a 
week later, and almost always it is found that satisfactory clots 
have formed, while m the course of a few weeks the fibrosed veins 
become gradually impalpable. Tlie majority of the patients have 
no symptoms at all after lojecbon, but a few corapTam of pain 
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and stiffness, which usually disappears after a day or two 
Sodium morrhuatehas the great advantage over quinine urethane, 
which has been used by Greene and others, that if any of the 
material is spilled into the tissues around the vein ithas no tendency 
to cause necrosis 


Phlebitis in Pregnancy 

This IS a rare complication of pregnancy Goldsborougli, in 
1904 could only collect 10 cases from the literature In University 
College Hospital we had 8 cases m 10 years »e in about 
12,000 booked patients The patient is usually a multipara and 
there is often a history of phlebitis m a previous puerpenum Not 
infrequently the swelling of the leg has persisted m the interval 
Again varicose veins predispose to it and then the phlebitis is 
usually m the superficial and visible varicose veins and does not 
therefore cause much swelling of the leg It may, however, start 
for the first tune m pregnancy and m an apparently normal patient, 
and affect the ihac femoral or saphenous veins usually of one side 
In these cases the cause is often obscure though ansmia seems to 
predispose to it, and a septic focus in teeth tonsils, intestme, or 
elsewhere from which organisms enter the blood stream may 
be suspected Goldsburough records a case in which the 
patient was admitted to hospital with nausea and vomiting 
and great swelling of the left leg and thigh As the condition 
deteriorated rapidly, labour was induced by a hydrostatic bag, 
but the patient died soon after debvery At post mortem 
exammation the left common iliac vein was found occluded by 
a clot, which started where the vein was crossed by the right 
common iliac artery, and extended to the femoral and saphenous 
veins The patient had been tight lacing m order to conceal 
her pregnancy, and it was believed that m this way the 
uterus was pressed back against the vertebral column and 
compressed the structures between the compression of the > em 
being naturally most marked at the point where it was crossed 
bj the artery A clot formed at this point and gradually 
extended downwards 

Phlebitis has usually no effect on pregnancy apart from the 
pain and inconvenience caused by the swelling and the necessary 
immobilisation neither is there any special predisposition to the 
development of phlegraasm in the puerpenum The treatment is 
rest in bed and immobilisation of the limb until all pain and 
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swelling have disappeared After the acute stage has passed 
massage will help to disperse the orfema 

Purpura HsmoxThagica 

This too IS a rare complication of pregnancy Rushmore, m 
1925 reported 1 case and could onl\ find 4" others recorded in 
the bterature 0«as onaQy the disease maj be present before 
pregnane} as in a case reported b} Glvn Morgan, in which the 
patient a primigravida had had the condition on and off for 
fourteen jears (accompanied bj eicessive menses) before preg 
nanc} began Usuall} the disease starts m a previously healthy 
multipara about the 6th or "th month and is characterised b} 
slight preliminar} malaise with headache and pjTexia followed 
by the appearance of petechial spots and ecch}Tnoses all over the 
bod} and hmbs together with bleeding from the gums epistaxis, 
hsmateniesis hsmorrhage from the rectum and sometimes from 
the urmar} tract After a tune the patient becomes profound!! 
ansm c with fever weakness rapid pulse and dvspncea and 
there may he marked albunununa and cedema probablv the 
result of the anaemia but the blood pressure is not raised. Of the 
41 patients in Rushmore s series m whom the end results could be 
ascertained 26 died and 18 recovered while of the 42 infants 
traced '*7 d ed and 15 recovered In 7 cases the child was also 
affected It ma} be bom with the disease or develop it a few hours 
or a few days after birth Like the mother it shows petechial 
spots and ecch}'moses hemorrhage from mucous surfaces and 
sometimes there ma} be cephalhematoma As to the cause of 
the disease little is known The blood platelets are much 
diminished in number from the normal 800 000 per cubic miUimetre 
toSOOOorless andthisisprobabh thecauseofthe bleeding The 
diminution m the platelets is usuall! ascribed to a tcoon in the 
maternal circulation but its source is unknown The resemblance 
of the disease to scun'} which is due to deCcienc} of vitamm C, 
should be kept in min d m both the gums may be spong} and 
bleedreadil} Apparent!} tbetomnean passthrough tbeplacenta 
and affect the foetus In many cases there is an abnormal 
permeabiht} or fragiht! of the capiUanes which is now behe! cd 
to be due to deficienc} of the permeabiht! vitamin P This 
vitamin often occurs m nature m association with ! itamm C (hips 
lemon jmee) so that there ma} be a deficienc} of both Premature 
labour often comes on after which recoier} ma} take place 
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graduaHj but steadily ; but erem after debvery many patients go 
down hill, become prostrated and delirious, and die withm a few 
hours or days It is remarkable that there does not seem to be 
much tendency to post partura hiemonrliage 
Treatment Rest is important with nourishing diet and anti- 
scorbutics Calcium lactate and iron may be given, and are 
sometimes effective Usually, however, blood transfusion, is 
necessary and it may be repeated It airests ?hc disease at least 
for a time, probably by increasing the blood platelets, and when 
temporarj improvement is obtained it may be advisable to induce 
labour. For the child, 5-10 c c of hsemoplastm may be tried, but 
probably blood transfusion is best — 10 c e of the father’s blood 
being injected into the subcutaneous tissues beneath the scapula, 
or of the abdominal wall Vitamin P should be administered bj 
the mouth or by hypodermic injection and should he combined 
with V itamm C The optimum dose has not yet been determined 
witli certainty, but it is said that a proportion of one part of 
vitamin P to 5 parts of vitvmm C gives good results 
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CHAPTER XXIV 


DISEASES OF THE CIRCULATORY SYSTEM— (confinu^i) 
The Anaemias of Pregnancy 

Though severe ansmia is, at least m this country, a compara 
tively rare complication of pregnancy, it may be senous enough 
m Its results to male it essential for the medical attendant to 
recognise it promptly and deal with it efficiently Anaimias of the 
mild and secondary type are quite common, but are often over 
looked, because they tend to be over shadowed by the more 
immediately engrossmg and perhaps, alarming causal condition 
such as pyelo nephritis, pregnancy toxsmia etc 

The anxmias met with in pregnancy may be classified as 
follows 

(1) The ‘ physiological anscima of pregnancy” In this there 
IS no qualitative abnormality of the cells or hsemoglobm but both 
appear to be decreased equally 

(2) Ansmia due to iron-deficiency 

(а) Existing before pregnancy 

(б) Arising from or exaggerated by pregnancy (possibly) 

(c) Due to hasmorrhage during pregnane) (o seg ) 

In these the ansmia is due chiefly to a deficienc) of hsemoglobm 
The red blood corpuscles maj or may not be dumiushed in number 
and may be smaller than normal (i e , mjcroc 5 *tic) and the colour 
index IS below I , hypochromia is marked They respond to 
treatment with iron 

(3) Anienua due to lack of the “ P.A factor ” (Vaughan) 

(a) Addisoman anaemia existing before pregnancy 

(b) Severe anaemia of pregnancy (possibly) 

(c) Tropical macrocytic anaemia 

In these the mean size of the red cells is above normal (macro 
cytosis) and the colour index is above 1 They do not respond to 
treatment with iron alone 

(4) Aplastic anaemia 

The cells are normal or rather above normal in size The bone 
marrow may not be entirely aplastic but no treatment other than 
blood transfusion benefits these cases 
s« 
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(5) Anaemia secondary to otlicr diseases 

(а) Diseases of pregnancj, eg, pjelitts, pregnancy 
toxaemia 

(б) Pre existing diseases, eg, tuberculosis, chronic 
nephritis 

(c) Due to lead poisoning (used as an abortifacicnt) 

(d) Lcuksmia (leuko erythroblastic antcmia) 

(c) Banti’s disease, etc 

(0) Aniemia due to haemorrhage dunng pregnancy 

(a) Immediate 

(fc) Remote (due to non deficiency, v ante ) 

The "Physiological Anaemia " of Pregnancy An increase m 
the blood volume has been shown to occur dunng pregnancy 
(Dieckmann and Wegner, Richter) Tins increase occurs in the 
majority of (but not m all) patients , it begins at about the 12th 
week and reaches a maximum shortly before delivery After this 
the blood \olume falls and r^ins the norma] level ^Mtlnn four 
weeks of delivery It is impossible to demonstrate that this 
increase fulfils any useful purpose but it ma> be due to the 
increase m the capacitj of the \ascular system which occurs in 
connection ^iith the growth of the uterus and placenta 
This increase in the volume of the circulating fluid is mainly, if 
not entirely, in the blood plasma As a result there u a dilution 
of the cells and an apparent “ aniemia *’ In a series from which 
cases of true anxmia and other obnormahties were excluded 
Boycott found that the maximum dilution occurred at 82^3 
weeks Some cases do not show this dilution of the red cells at 
any time 

The name “ physiological omenua of pregnancy ” has some 
histone interest but should now be abandoned for " physiological 
hydnemia of pregnancy ” As will be apparent, this hydramia can 
and docs coexist with the true onicmias in pregnancy 

Iron*deficiency Anaemias 'Many scries of examinations of 
pregnant women made during recent years have established that 
some degree of anicmia is relatively common and that the great 
majority of cases respond to iron therapy. As in most cases there 
has been no attempt to distinguish a true anicmia from an opparent 
anscmia due to hjdncmia it i$ not surprising that the response to 
iron has seemed in some cases to be incomplete or irregular 
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Boj cott, amongst 222 unsdected patients attending the 
antenatal cUnjc at Umversitj College Hospital, London, found 
that 78 per cent alwa\s had luemoglobin over SO per cent 
(Haldane) , 22 per cent had haemoglobin less than SO per cent, on 
at least one occasion andinllpercent it ssas less than 70 per cent 
Danes and Shellej in London, and Balfour and Dnm onTraeside 
found an incidence of the same order Jerlo\ (Denmark, 192o) 
Esch (Germanj ) Adamson and Smith (Canada) atftl Adair (UJS A.) 
all found approxiniatelj the same figures Bichter found a higher 
incidence among vhite and black patients in U SA but he noted 
a low standard of general health among the group examined 
Fullerton at Aberdeen also found more ansmic pregnant women 
among a population in which the incidence of anaemia due to 
iTon-deficiencj \ias remarkablj high 

Two \news on the letiologj of the anaemia occurring m pregnancj 
have gamed support Strauss (1934) distinguished dearlj 
between the hj dnemia of pregnancy and hvpochronuc anamua 
In the latter he found that more than half the cases showed a 
marked decrease or absence of tnt hydrochloric acid in the gastric 
juice with a return to normal following deliverj, and the d^ree 
of ancemia corresponded to the decrease m hvdrocblonc aad 
Id the most severe cases the diet had been deficient in iron and other 
mineral elements and protein \ tendency to achlorhydna has 
been obsen ed to be common during pregnancy , possibh due to 
the increased actmty of the thiToid It seemed from this that, 
wlule an insufficient iron intake would cause an anxiiua, a similar 
state of affairs might arise from deficient absorption of iron due to 
the lack of acid in the gastric secretion That this was possible 
was suggested by the observations of Kellogg and Hcttier and 
others that iron was absorbed better from an acid medium. A 
deficient intake of iron, due either to a diet poor in iron or to 
deficient adsorption will fail to make good the fcetal demands for 
iron which must occur in pregnancy The new born chOd has fii e 
times the amount of iron per umt of body weight as compared 
with the adult and receives no appreciable amount m the milk. 
Strauss (1933) has shown that there is a correlation between the 
maternal hsemoglobm m pr^nancy and the mfant’s hamoglobm 
some months later i e when the inherited iron store is exhausted 
This would indicate that the ftclal demands for iron will become 
apparent in the mother when her own supplies are insufficient. 

Quantitative exammation of this last hN’pothesis has led 
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Fullerton to aViother explanation of the occurrence of atiTnaia m 
pregnancy lie showed on the basis of an analysis of the amount 
of iron m the diets of the women whom he examined and the 
amount stored bj the foetus that the festal demands had been 
exaggerated and that thej were insufTicicnt to explain the severe 
degrees of anaimia which be encountered Among the women 
m Aberdeen the incidence of anxmia rises from the age of 15-44 
and then falls rapidly Comparing the incidence in the same age 
groups in this period among pregnant and non pregnant women, 
he found that the degree of ansemia was in every case only shghtlj 
higher in the former , the difference is of the order to be expected 
from the dilution effect of the hjdr'cnua in pregnancy The high 
incidence of ansmia among the large group which was examined 
(1,534 women of all ages) occurred almost entirely during the 
reproductive period of life and among a population whose iron 
intake was on the borderline of the minimum necessarj for 
maintaining a positive iron balance Dav idson and Fullerton 
concluded therefore that anosmia during Uie reproductive period 
in women was due m the great majority of cases to the amount 
of iron m the diet being insufficient to balance the losses of 
menstruation Aniemia in pregnonej the> considered to have 
antedated pregnancy and to be exaggerated shghtlj by the 
hydrTmia The iron demands of the ftetus and the losses at 
parturition do not appear to be a much greater cause of iron loss 
than normal menstruation over the period of pregnane) , age 
rather than multiparity is the reason for the higher incidence of 
aniemia among women who have borne manj children Hjpo 
chlorhjdria they did not consider to be an {etiological factor of 
importance in the production of iron deficiency an'cmia but rather 
to be due primanl) to the same cause of long continued dietary 
defect 

In View of these reasoned quantitativ e arguments it does not 
seem permissible to regard the iron deficiency nmcmia of pregnanej 
as a separate entity The (etiology, clinical picture and treatment 
are identical with that of iron deficiency anterrua among w omen of 
the reprodiietn e period 

Treatment Tlie essential treatment is a sufficient quantity 
of iron in an assimilable form Ferrous sulphate (gr x daily) has 
been shown to be the most potent and the cheapest available 
source of iron, but Illaud’s pill (gr. CO daily ) and Fern ct Ammon 
Cit (gr 00 dail)) are both effective Iron parenterall) Is not 
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Boycott amongst 222 unselected patients attending the 
antenatal clinic at Universitj College Hospital, London, foimd 
that '“S per cent aIvra^s had hiemoglobin over SO per cent 
(Haldane) 22 per cent had hmnoglobm less than SO per cent, on 
at least one occasion andinll percent it svas less than *0 per cent 
DaM» and Shellej in London and Balfour and Hnm onT\-neside 
found an incidence of the same order Jerlov (Denmark, 192o) 
Esch (Germanj ) Adamson and Smith (Canada) ariU Adair (U S.A.} 
all found approvimatelj the same figures Hichter found a higher 
incidence among u-hite and black patients m U SA. but he noted 
a low standard of general health among the group esamined 
Fullerton at Aberdeen also found more &Ttsmic pregnant women 
among a population in which the mcidence of ansmia due to 
iron-deficiencj was remarkablj high 

Two ^news on the 'ctiologj of the anicmia occurring in pregnancy 
have gamed support Strauss (1934) distinguished clearly 
between the bjdrxmia of pregnancj and h\’pochromic anaania 
In the Utter he found that more than half the cases showed a 
marked decrease or absence of free hsdrochlonc acid in the gastric 
juice ^tb a return to normal following debverv and the degree 
of andsnua corresponded to the decrease in hvdrochlone acsd. 
In the most severe cases thediet Iiad been deficient in iron and other 
mineral elements and protein A tendenc\ to achlorhvdna has 
been obsen ed to be common during pregnane;^ , possiblj due to 
the increased actintj of the thvroid It seemed from this that 
while an insufficient iron intake would cause an amemia a similar 
state of affairs might arise from deficient absorption of iron due to 
the lack of aad in the gastnc secretion That this was possible 
was suggested bj the observations of KeUogg and Mettier and 
others that iron was absorbed better from an acid medium. A 
deficient mtake of iron doe eilber to a diet poor in iron or to 
deficient adsorption will fad to make good the foetal demands for 
iron which must occur m pregnanej The new bom child has five 
times the amount of iron per unit of bodj weight as compared 
with the adult and receives no appreciable amount m the Tnilk 
Strauss (1933) has shown that there is a correlation between the 
maternal hemoglobin m pr^nanej and the infant® hamoglobuv 
some months Uter t e when the inherited iron store is exhausted 
This would indicate that the fatal demands for iron will become 
apparent in the mother when h» own supplies are msulEaent 

Quantitative examination of this last hypothesis has led 
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Fullerton to abother explanation of the occurrence of nnasmia tn 
pregnancy He showed on the basis of an anal) sis of the amount 
of iron in the diets of the women whom he examined and the 
amount stored h) the foetus that the foetal demands had been 
exaggerated and that the) were instifTicwnt to explain the se\ ere 
degrees of anirmia which he encountered 4mong the women 
in Aberdeen the incidence of anxmia rises from the age of la— 44 
and then falls rapid!) Comparing the incidence in the same age 
groups in this period among pregnant and non pregnant women 
he found that the degree of ansemia was in every case only slighti) 
higher in the former the difference is of the order to be expected 
from the dilution effect of the }i)dr{cmia in pregnane) The high 
incidence of anssmia among the large group which was examined 
(1 634 women of all ages) occurred almost entirelv during the 
rcproductixe period of hfe and among a population whose iron 
intake was on the borderline of tl e minimum necessar) for 
muntaimng a posiUse iron balance Dandson and Fullerton 
concluded therefore that anwmia dunng the reproductii e period 
in women was due in the great majonl) of cases to the amount 
of iron in the diet being insufficient to balance the losses of 
menstruation Anairma id pregnane) the) considered to base 
antedated pregnanev and to be exaggerated sLgbth b\ the 
hydr-emia The iron demands of the fcctus and the josses at 
parturition do not appear to be a much greater cause of iron loss 
than normal menstruation over the period of pregnancy age 
rather than multipant) :s tlie reason for the higher incidence of 
ansima among women who liaxe borne many children H)’po 
chlorh>drja thej did not consider to be an letiological factor of 
importance m Uie production of iron deficiency anremia but rather 
to be due pnmanl) to the same cause of long continued dietary 
defect 

In x lew of these reasoned quantitatix e arguments it does not 
seem permissible to regard theiron-deficienc) aniemia of pregnane) 
as a separate entit) The reliology chmeal picture and treatment 
arc identicalwith-thatatijaadefiirwyoci aruExtua omno^ waTtmix at 
the reproductixe period 

Treatment The essential treatment is a sufficient quantity 
of iron in an assimilable form Ferrous sulphate (gr x daily) has 
been shown to be the most potent and the cheapest available 
source of iron but Blaud s piU (gr CO dail) ) and Fern et Ajnraon 
Cit (gr 00 dail) ) are both effective Iron parenterallv is not 
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advisable as it is both painful and less efTective than when given 
by mouth Hjdrochlonc aeid has no. demonstrable elTect on the 
ansemia but vs a stimulant to digestion and benefits some cases of 
“ heartburn during pregnancy Tlie diet should be as full 
and as varied as the patient’s means allow 
It is desirable that every pregnant woman should submit to a 
hajmoglobm estimation at the end of the first trunester Any case 
with a hemoglobin value less than 90 per cent (Ilaldane) will 
benefit by iron treatment sufficient to raise the level above this 
limit Any case with a value below 70 per cent must be considered 
as moderately aniemic and vigorous treatment pursued It must 
not be forgotten that hydraimia seldom, if e\ er. Ion ers the apparent 
hemoglobin below 75 per cent , cases with values above this may 
be irresponsive to iron therapy as the anemia is merelj an apparent 
one The incidence of anemia in Great Britain does not justify 
the adrmnistration of iron during pregnane} as a routine 
Ansemia due to lack of the PJV Factor " Osier, in a classical 
paper drew attention to the occurrence of severe anemia as a 
cause of obstetric disaster Since that time there have been several 
accounts of this condition as it occurs m temperate climates 
(Larrabee IMiitby), but few cases seem to bav e been investigated 
with the knowledge and methods of modern hematology The 
cases have been noticed for the seventy of the general symptoms 
produced and not for any uniformity m the blood changes , 
they include severe iron defiaency ansmia, Addisonian anxmia 
and the results of copious haemorrhage Nevertheless there is no 
doubt that occasionally a severe ansmia is found in association 
with pregnane}, which is not the result of iron deficiency or of 
any mtercurrent disease In an investigation of maternal deaths 
in Scotland Douglas and McKinlay attributed 19 out of 2,527 
deaths to severe anamia , the majority of these were known to 
be of the Addisonian type Balfour mentions 1 case m 12 000 
deliveries at the Hotunda, Dublm, 1 case in 1,800 at Queen 
Charlotte’s Hospital and none in 1 000 at the Simpson £Iemorial 
Hospital It IS evident that m this rountry severe amemia is a 
rarity Balfour and JlcSwxne} have called attention to the high 
incidence of a severe ansmia occurring in pregnancy in India 
Oa hematological grounds it resembles Addisonian anemia being 
macrocytic and respondmg to similar treatment, and it is associated 
with a high maternal and foetal mortahty Further mvestigation 
has shown that this anemia is by no means limited in its incidence 



THE ANMmAB 


403 


to pregnant women but is common among women kept in seclusion 
by the customs of the country and receiving an lU balanced 
vegetable diet {Wills and Mehta) Fairley has shown that an 
apparently similar ansnlia is common in Macedonia 

On the available data it is impoKible to say if there exists a 
disease entity which deserves the title of pernicious ancemia of 
pregnancy Although cases of Addisonian anfenua becoming 
pregnant are not common (Wilkinson) there is no inherent reason 
why this should not happen and some of the cases of severe 
aniemia in this country may be explained on this basis without 
any definite evidence to the contrary There is a possibilitj that 
pregnancy may interfere with the secretion of the intrinsic factor 
so as to cause a temporary condition allied to Addisonian amemia 
It IS to be hoped that cases occurring in the future will receive 
thorough haematological investigation 

The tropical macrocytic an»mia appears to be due to relative 
or complete absence of the PA factor (hematopoietin) due 
to lack of the extrinsic factor from the diet with or without 
deficient secretion of the intrinsic factor It is possible that this 
disease occurs as a rant) in this country 

and Treaimeni An amemia whieli develops slowly 
will not produce sjTnptoms of dyspnoea until a low level of 
hsmoglobm has been reached These diseases are therefore 
insidious in onset and in the absence of a routine hcemoglobm 
examination may not be recognised until a catastrophe occurs 
Pallor ictenc tinge and smooth tongue are nil too common signs 
to call attention The resemblance to pregnancy toxicmia may be 
striking but the blood pressure is usually normal or low and there 
is no evidence of a failure of renal function Fever and diarrhma 
may lead to a faulty diagnosis of some infection 

Disaster will occur when the ansemia is so grav e that the patient 
IS unable to manage the severe exertions of late pregnancy and 
labour A blood count should reveal the true nature of the disease 
By the time the general symptoms are produced the hamoglobm 
will probably be less than SO per cent (Haldane) the red cells 
will be reduced in proportion or ev en more and the colour index 
will be unity or over 

The treatment of the anicmia should be the administration of 
brer in some ossimdable form 'iYhtde hv er is better avoided os 
unpalatable Fluid hv er extract (B P ) in doses of | oz to 2 oz 
dflilj or parenteral injections of sterile liver extract are the most 
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satisfactorj , hog s stomach extract is also good, and both 
cheaper and more palatable than the lirer extracts designed for 
oral administration For the immediate treatment of a severe 
case of anTmia, liver extract gnen intramuscular!) is the best 
method intravenous injection offers no appronable advantage. 
The dose of liver extract should be a large one for the first two 
da}s(eg Campolon ’ 32 ec dailj) When the improvement 
in the blood condition is obvious the dosage mav be reduced and 
when a normal lev el of haemoglobin is reached it is imnecessarv to 
give more than will mamtam that level , the amount vanes greatly 
in dilTerent patients llanj cases are unproved with the sunul 
taneous admmistration of iron 

The indications for transfusion in the severe aniemia occurring 
in pregnane) must be the patient’s pulse rate and blood pressure 
If these indicate that the patient is severely shocked, transfusion 
with blood or saline must be begun as soon as possible If there is 
no evidence of shock the cETect of Iiv er extract parenterallv will be 
apparent v er) soon and transfusion is unnecessary 

Wills has shown that the tropical ansnua m India responds 
well to ^lamute ’ as well as to bver 

Aplastic Ansoua \Vhitb) has discussed the relation of t^is 
condition to pregnancy It is fortunately rare Two forms can 
be recognised The first appears to be due to an individual 
susceptibility to the toxic action of some drugs {e g gold) on the 
bone marrow , it is often accompanied by agraoulocvtosis and 
thrombopema Although transfusion ma) henecessary theoutlook 
IS not grave if the implicated drug is withdrawn at once The 
second t)’pe is idiopathic, a by'pothetical “toxin’ has been 
supposed It is usuall) diagnosed as Addisonian ansmia but 
failure to respond to an) treatment justifies its estabhshment as a 
separate fhsease entit) The onl) effective treatment is replace- 
ment therap) b) repeated blood transfusion The prognosis is 
almost hopeless 

Anzemia Secondar) to other Diseases Some degree of anxmia 
IS commonl) associated with a number of common diseases 
(e g , tuberculosis chronic nephritis p)e!itis) There is evidence 
that the more severe degrees of pregnancy toxiemia will produce 
anaemia This “toxic’ aniemia has been httle studied Itisver) 
seldom severe, the colour index is either normal or slightly below 
normal and the cells are of normal size It is apparent!) due to 
inhibition of marrow function TVeatment is difficult and depends 
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in most cases on successful treatment of the pnmarj disease, but 
the anemia is seldom severe enough to be dangerous per se Some 
cases are benefited bj iron treatment 

The aniemia of lead poisoning is not often a severe one since the 
appearance of more dramatic symptoms mil probabh call 
attention to the intoxication before the anannia becomes grave 
It is distinguished by the large number of punctate basopiule red 
cells in the circulation, in relation to a relati\el> slight degree of 
ansenua Treatment is long and difficult and depends on encourag 
ing the excretion of lead 

Leuksmia in Pregnancy \ erj feu cases are recorded 
Schroder, in 1899, described a case and^found ten others in 
the literature, in only three of which was there evndence that 
the disease had existed before pregnancy His patient a scsen 
para who had suffered from the disease m her last pregnanes 
and possibly m all the others, liad extreme abdominal distension 
at the Cth month due to the large spleen with supersdded 
pregnancy, dyspncea extreme weakness lieadaches loss of 
appetite, and tinmtus aunuro Abortion was therefore 
induced Herman reported a case in 1901 and could onlv 
find scsen others recorded that would bear critical exaniina 
tion His conclusions were as follows (1) The splenic enlarge 
ment causes suffering from abdominal distension (2) The 
teukosmia is aggravated by pregnancy (3) There is a great 
tendency to abortion or premature labour (4) Death sometimes 
follows quickly after termmation of the pregnancy (5) If the 
patient sunned the termination of pregnancy improement took 
place Herman and Schroder agree that there is no special 
tendency to post partum hcemorrhnge, and that the disease is not 
com eyed to the fcctus Herman advises induction of abortion 
or premature labour if the symptoms are causing suffering, and 
are aggravated after the onset of pregnancy Ohlsson, in 1025, 
described a case of his own and collected tw eb e others from the 
hterature In four of the crises abortion occurred, and interrup 
tion of pregnancy had often been follow ctl by decided improve 
ment lie agrees with Herman and Schro<ler that the disease is 
nev er convey ed to the fcctus In his case sections of the placenta 
showed normal blood in the vessels of lhe-"chorionic vdli and 
leulccemic blood in the intcmllous spaces 

Band's Disease (Splenic Anaunia) This is rare m pregnaticv 
Josephine Barnes (1910) reviewed seven cases from the literature 
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and reported a further case In this fi'e haanatemeses occurred 
m the first pregnancj and labour was comphcated b^ post partuia 
hemorrhage A second ja-egnancj was terminated at eleren 
weeks 

Experience from this case and fitim those reported in the 
hterature seems to show that pregnancj aggravated the disease 
and as the uterus enlarges abdominal discomfoH increases 
Hsematemesis epistaxis ulenne haimorrhage and progressive 
anaemia maj all occur during pregnanes Post partum hiemor 
rhage too maj be excessiie Transfusion mas be required 
because of the aggravation of the anarmia Other svmptoms 
should be treated as the\ arise and there is usuallj no need to 
terminate the pregnanes The disease does not appear to be 
conveved to the child MaeKenne (1930) recorded a case in 
which splenectomj was performed at the 3rd month, a hcalthi 
child being bom at term 

Anaemia Due to Hiemorrhage The considerabou of this must 
be divided mto two parts the immediate loss of blood following 
a large hsmoirhage and the remote effect when the bodv is trjnng 
to make up this loss Chrome hsmoirhage in its effects is more 
closel> related to the second of these 

After a severe hemorrhage the immediate response of the bodjr 
IS to make up the loss of blood volume and insure the filling of the 
right side of the heart To this end s variety of mechanisms is 
brought into play the spleen contracts (which bnngs with it 
an increase in the circulating celk) the peripheral vessels contract 
and the secretion of urme dumnisbes Clinically the effect is 
noticeable xn the thirst of which most patients complain after a 
hemorrhage The seventj of the svmptoms is determmed, not 
only b} the amount of blood lost but also bv the rate of loss 
The blood volume is made up to normal in from twent^ four to 
seventj two hours after a severe Incinorrhage partly from the 
tissue fluids and partly from water absorbed from the mtestine 
It is at this time t^t transfusion of blood or saline is most valuable 
The result will be an amenua with a normal colour index. In trying 
to assess the amount of blood lost after hsemorthage allowance 
must be made for these facts Haunoglobm estimations are of 
no value until the blood volume returns to normal before that 
rehance must be placed on the pulse rate the blood pressure and 
the degree of shock Estimation of the amount of blood lost 
on bed clothes almost alwavs gives a too gloomj picture of things. 
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Following a transient leucocytosis the actiMt) ot the marrow 
increases to make up tor the cells lost by htcmotxhage The 
replacement of red cells proceeds faster than that of hemoglobin 
and there is a consequent tendency for the colour index to fall 
temporarily Complete replacement of the blood lost maj be a 
matter of months following a severe h'emorrhage The formation 
of haemoglobin is encouraged by iron 

In a patient receiving a full and mixed diet this restoration 
of the blood to normal wiU proceed naturallj In those whose 
iron intake and reserves are inadequate the process of recovery 
from a severe haemorrhage is a slow and incomplete one The 
resulting condition is m fact indistinguishable from the iron 
deficiency ansDima of women in the reproductive period (u ante) 
A chronic haemorrhage (e g from haemorrhoids) will produce the 
same condition even more effectnely 

Treatment The treatment of acute haemorrhage is dealt with 
in the chapter on Placenta Praevia The treatment of the more 
remote effects is that of iron deficiency anemia All cases of 
htemonrhage occurring m pregnancy (whatever Uie diet) should 
receive adequate dosage of iron to accelerate the return of the 
blood to normal Hepeated transfusion is to be deprecated m 
the treatment of post hicmorrhagie anxmia as tending to depress 
the natural activity of the marrow in response to the stimulus of 
the hxmoiarhage 

The effect of Anaemia on Pregnancy and Labour There is no 
evidence that anvmia per se predisposes to complications in 
pregnancy when the Iisemoglobin is above 50 per cent (Haldane) 
although some discomfort due to djspncea may be felt bj patients 
at this level Below this level there is undoubtedly a greater 
incidence of obstetric accidents than in normal patients but a 
large number of such amcmic patients suffer from some other 
complication of pregnancy (e g nephritis) to which their aniemia 
is due Wickramasurija in Ce>lon from a large expenence of 
patients suITenng from hookworm disease (in which an iron 
deficiency anvmia due to chrome hemorrhage occurs} found that 
in cases having less than 80 per cent htemoglobin the incidence of 
senous accidents was very Jugh , obstetric shock and post partum 
htemorrhage were the chief compbcations, the degree of shock 
depending on the degree of anarmm King also dealing vriUi cases 
of hookworm disease, but m the U SA , considered that the 
aniemia alone was responsible for the prevalence of abortion and 
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premature labour A hamaoglobm level of 30 per cent (Haldane) 
must then be taken as the limit belon which a nsk is m\ohed 
in allowing a patient to reach the later months of pregnane} 
Since many patients with this d^^ree of an'cmia do in fact ha% e 
normal labours, in the case of an emei^enc} it is probable that the 
wisest course of action is to be prepared to perform an immediate 
blood transfusion in case of an accident, rather than gi\e a 
‘ prophylactic ” transfusion before labour The effect of the 
transfusion m shock and post partum hiemorrhage depends at 
least as much on the volume of fluid giyen as on the supply of red 
cells and before such a catastrophe the patient is lacking the 
cells and haemoglobin onl} If howe^er, the patient is seen some 
weeks before term these precautions should not be relaxed but 
massi\e iron therap} should be instituted in addition 

From a consideration of the incidence and seventy of iron 
deficiency an®mia in pregnane} it is evident that obstetric 
accidents due to this cause will be rare More commonly in this 
country the ansnuas due to compbeating disease, sometimes 
compbeated by iron defictenc}, will reach a level so low as to be 
dangerous But in cases of tropical macroc} tic ansitiia obstetric 
accidents are relatively common McSwiney says that it is unusual 
for a pregnane} to proceed to term and the ini tdcnce of fatal 
death is especiall} high In treatment the same principles hold 
true but obviousl} it is most important to begin treatment with 
bver or ‘ Marmite ” early in pregnane} 

A tendency to hsmorrhage is common in any case of aplastic 
anaemia and in leukiemia if it is advanced Such cases will alwa} s 
be more liable than normal patients to accidents in labour 
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CHAPTER XXV 


DISEASES OF THE NERVOUS SYSTEM IN PREGNANCY 
Chorea Gravidarum 

It is estimated that 80 per cent of all cases of chorea occur m 
childhood, but its occurrence m pregnancy is not mfrequent 
Pregnancy seems in some rva) to predispose to it, and especially 
to its recurrence in a patient trfao has already been the subject 
of one or more attacks Usually the disease is of a mild tj'pe, 
mterfenng but little with the pregnancy Occasionally, however 
its course is extremely severe, there is serious mental disturbance 
and all our mgenuity may be taxed m order to avoid a fatal issue 

Pathological Considerations Chorea of childhood is usually 
regarded as a non epidemic encephalitis of infectious origin, the 
responsible organism bemg a strepto>diplococcus In support of 
this view there are the well known cxperunents of Poynten and 
Fame who isolated a strepto<diplococcus tnm the cerebrospinal 
fluid of patients suffering from chorea and rheumatism and 
mjectmg it into rabbits produced typical choreifonn move* 
ments, arthritis and endocarditis, afterwards demonstratmg the 
organism m the bram and meninges More recently Rosenow 
injected a short-chamed strepto-diplococcus obtamed from the 
tonsils of a patient with chorea, and produced m rabbits and dogs 
choreiform movements arthritis and endocarditis, together with 
microscopic lesions in the brain similar to those described in chorea 
while control experiments with other micrococci were negative 
Nevertheless, this explanation of the origm of chorea has not 
met with umversal acceptance 

The post mortem appearances in the bram are similar to those 
found m encephalitis lethargies To the naked eye it usually 
appears normal, but microscopically there are well marked 
changes Those found m a case examined by Greenfield and 
Wolfsohn may be taken as typical Everywhere above the pons 
there was eviaence of encephalitis — viz , smaH rouncf ceffis, mostfj 
lymphoey'tes, in both the grey and white matter, the blood 
vessels were much dilated, and many of the cortical vessels were 
thrombosed The round cell mfiltration was most obvious m 
the basal ganglia There was irregularly distnbutcd nerve cell 
degeneration in some cases, the nuclei alone remaining The 



CHOREA 


411 


same irregular distribution was seen in the basal ganglia. “ The 
pathological basis of chorea minor is a diffuse or disseminated 
encephalitis, affecting chiefly the corpus striatum and mvolving 
the cortex and the pia arachnoid.” 

It seems probable that chorea of pregnancy arises from the 
same cause — an infecting o^amsm, and that it has the same 
pathology. Thus we know that chorea gravidarum most often 
occurs m women who have suffered from chorea or acute rheu- 
matism, or both, before pregnancy, that it shows exactly the same 
manifestations, though, as one would eiqiect, they tend to be more 
severe, and, finally, that in many of the fatal cases there is post- 
mortem evidence of vegetative endocarditis In all probabihty, 
pregnancy reduces the patient’s resistance, and especially the 
resistance of the central nervous system, to the dissemination of 
infection, and emotions sUch as shock or fright may act in the same 
way. This new is supported by the statistical study of ^Villson 
and Prcece, who conclude that the chorea of pregnancy is ” iden 
tically the same disease as Sydenham’s chorea in adolescents 
modified slightly, in certain respects, by its association with 
pregnancy.” Illegitimate pregnancy is said to be a predisposing 
cause, but Buist found no evidence of that in his cases In many 
quartets the disease is regarded as a manifestation of a toxscmia 
of pregnancy, but it is difficult to reconcile this view with the 
ascertamed pathological facts Besides, the disease most often 
shows itself xn the first three months of pregnancy, and may arise 
even m the first month. 

While accepting the infection theory, of the site of entry of tlie 
infecting organism it is in most cases difficult to be certain, but 
teeth end tonsils are naturally suspect, and they should in every 
case be carefully examined. It is m this connection worthy of 
note that Bosenow succeeded m producing chorea m dogs by 
injecting the strepto-diplococcus into the pulp of the teetli 

Ctinfcal Features, The disease occurs most frequently in pnmi- 
gravida?. Of the 285 cases collected by Buistfrom the literature, CO 
per cent, were primigravidie, and the experience of others has been 
similar. There is often a personal history of chorea m childhood 
or adolescence, or of chorea and rheumatism combined, or the 
pregnancy may start during an attack of chorea, as happened m 
6 of Buist’s cases In 1 of these the disease ceased suddenly 
at the beginning of pregnancy', in 1 it ceased suddenly after 
labour, in 1 it remained unchanged during tlie pregnancy, while 
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3 became worse but recorered after deli\er 7 . There was a 
familj historj of chorea in 7 cases, and m 1 the patient’s 
mother had had chorea while pregnant with her There is often a 
history of shock, fnght or Tiolent emotional disturbance imme- 
diatelj preceding the chorea, but whether there is an\ setiological 
relationship is not clear With regard to age, the disease seems 
usuallj to occur about the age of twenty It becomes mcreasmgh 
less common after twenty five, and after thirty it is comparatively 
rare In a series of 666 cases coUected b\ Willson and Preece the 
average age was 22 4 j ears The usual time of onset is the 3rd or 
4th month, but it maj begin in the 1st month, or as late as the *>111, 
and m 7 of Burst’s cases the onset was in the puerperium— within 
twentj one dajs of labour The mode of onset ranes Tj'pical 
jerkj purposeless movements maj be first noticed, but not infre- 
quentlj thej are preceded bj a period during which the disposition 
of the patient is changed She may be dull, imtable, inattentive, 
sleeplessandeasih depressed, or actual insanity ma^ precede mose- 
ments As in chorea apart from pregnanc% , the mo% ements ms} 
be of all degrees of se\ent}, so slight as onlj to be noticed with 
difficulty, and confined to a single muscle or group of muscles, or 
so ses ere that there ma} be the greatest difficult} in preventing the 
patient ftom injuring herself, or in keeping her in b^ Paresis of 
some degree is a constant feature In the milder cases the move* 
ments cease during sleep, but in the severe cases thej are apt to be 
continuous, preventing sleep and leading to exhaustion, or they mai 
be so severe as to prei ent swallowing, with a s imilar result In this 
severe type, mental symptoms, such as loss of memorj , mental 
confusion, hallucmations, or even acute mama, mav develop 
(chorea insaniens] The frequency of chorea msanirns is difficult 
to estimate It was present m 8 of Buist’s 285 cases 'McCann 
states that mental confusion of greater or lesser degree occurs in 
ever} case Barely the choreic movements disappear as insanitj 
develops Bapid pulse, pyrexia, and incontinence of urine and 
feces mav precede coma and death, and are always of grave 
significance TMien death occurs it is usually due to endocarditis, 
exhaustion, or septic mjunes Willson and Preece state that there 
IS evidence of heart disease m about one-third of the cases and of 
cardiac pathology in 87 per cent, of those coming to autopsv 
Pyrexia should alwajs arouse suspicion of endocarditis, espeaally 
if no other condition can be found to account for it, such as acute 
tonsilhtis In the milder cases, with proper treatment, recos ciy 
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often takes place before delnerj. In more set ere cases tJje attack 
ina> continue till delivery and graduallj cease after it, even 
without treatment, and complete recovery has usually taken place 
in two or three weeks During labour the movements are often 
much aggravated, so that control is diflicult 

Effect on the Pregnancy There is a distinct iendencj m 
severe cases to premature labour and fcetal death tn titero The 
cause of foetal death is not known \Vhen the foetus dies the mov e- 
ments tend to dimmish, but this effect is neither marked nor 
constant, and Buist found that there was little or no improvement 
as long as the fmtus remained in the uterus In 646 of the cases 
collected by M'lllson and Preece the pregnancy went to term in 
48 6 per cent , was terminated artihcialij in 28 5 per cent , and 
ended prematurely and spontaneously in 25 per cent Tlie child, 
if the pregnancy goes to term, is practically always bom healthy, 
though possibly there maj be in later life a hereditarv tendency to 
develop chorea 

Diagnosis This must be made from hy’sterm tic or habit 
spasm, and Huntington’s chorea In hysteria, the history and 
general appearance are important, there are often areas of 
anseithesia and analgesia, the movements are more purposeful, 
more rhvthmic and more localised, and may cease when the 
patient thinks she is unobserved Tic is still more localised, the 
same movement is always repeated, it is more abrupt is confined 
to a single muscle or group of physiologically related muscles, 
and IS more under the control of the will Huntington s chorea is 
hereditary, affects several generations, begins in middle life, is 
chronic, and associated with progressive dementia 

Prognosis Chorea gravidarum m the large majority of cases 
runs a mild course, and docs not materially affect the course of 
pregnancy It may clear up before delivery, but more often 
contmues until after labour, when it usually improves rapidly, 
so that at the end of the third week of the puerpermm movements 
can no longer be detected Sometimes, however, the movements 
take seseraJ months before they compleldv disappear, and in one 
of Buist’s cases they persisted for three years On the whole, the 
disease tends to be of a more severe type than chorea apart from 
pregnancy, and insanity is more likely to develop The maternal 
mortality is difficult to estimate, as often only the serious cases are 
reported French and Ilicks record 29 consecutive cases occurring 
in Guy’s Hospital during thirtv years, only 3 being fatal (10 per 
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3 became worse but recovered after debverj There was a 
family historj of chorea m 7 cases and in 1 the patient^ 
mother had had chorea while pregnant with her There is often a 
history of shock fright or violent emotional disturbance imme- 
diatelj preceding the chorea but whether there is anv setiological 
relationship is not clear With regard to age, the disease seems 
usuallj to occur about the age of tsientv It becomes increasmglv 
less common after twenty five and after thirty it is comparatis el\ 
rare In a series of 666 cases collected by Willson and Preece the 
a^ erage age was 22 4 y ears The usual time of onset is the Srd or 
4th month but it may begin m the 1st month orashteasthe9<h 
and in 7 of Bmst s cases the onset was in the puerpenum — ^withm 
twenty one day s of labour The mode of onset vanes Typical 
jerky purposeless movements may be first noticed but not mfre- 
quently they are preceded by apenod dimng which the disposition 
of the patient is changed She may be dull imtable inattcntne 
sleeplessandeasily depressed oractualmsanity mayprecedemove* 
ments As in chorea apart from pregnancy, the movements may 
be of all degrees of sevent\, so slight as only to be noticed with 
difQculty and confined to a smgle muscle or group of muscles or 
so severe thatthere may be the greatest difficulty in pmenting the 
patient from mjunng herself, or ui keeping her m b^ Paresis of 
some degree is a constant feature In the milder cases the move 
ments cease during sleep but m the severe cases they are apt to be 
contmuous, preventmgsleepand leading to e>Jiaustion, orthey ina\ 
be so severe as to prevent swallowing wilhasunilarrcsult, Inth^ 
severe ty’pe mental symiptoms such as loss of memory , mental 
confusion, hallucinations or even acute mama may develop 
(chorea insamens) The fre<juency of chorea insaniens is difficult 
to estimate It was present m 8 of Buist s 285 cases JlcCann 
states that mental confusion of greater or lesser degree occurs in 
every case Rarely the choreic movements disappear as insanity 
develops Rapid pulse pyrexia and incontinence of urme and 
faces may precede coma and death and are always of grave 
significance When death occurs it is usually due to endocarditis, 
exhaustion or septic mjunes WiUson and Preece state that there 
IS evidence of heart disease m about one>tbird of the cases and of 
cardiac pathology in 87 per cent of those coming to autopsy 
Pyrexia should alway s arouse suspicion of endocarditis especially 
if no other condition can be found to account for it, such as acute 
tonsillitis In the milder cases with proper treatment recoveij 
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often takes place before debverj In more severe cases the attack 
may continue till delivery and gradually cease after it, e\en 
Without treatment, and complete reco\ ery has usually taken place 
m two or three weeks During labour the Ino^ ements are often 
much agg^a^ated, so that control is difficult 

Effect on the Pregnancy There is a distinct iendencj in 
se%ere cases to premature labour and fcctal death in utero The 
cause of fcctal death is not known When the fcetus dies the move- 
ments tend to dimmish, but this effect is neither marked nor 
constant, and Buist found that there was little or no improvement 
as long as the fcetus remained in the uterus In 646 of tbe cases 
collected by Willson and Preece tbe pregnancy went to term in 
48 6 per cent , was terminated artificially m 26 5 per cent , and 
ended prematurely and spontaneously m 25 per cent Tlie child, 
if the pregnancy goes to term is practically aln ays born healthy , 
though possibly there may be m later life a hereditarv tendency to 
deA elop chorea 

Diagnosis This must be made from hvstern tic or habit 
spasm, and Huntmgton's chorea In hysteria, the history and 
general appearance arc important, there are often areas of 
anesthesia and analgesia, tbe movements are more purposeful, 
more rhvthmic and more localised, and may cease when the 
patient thinks she is unobserved Tic is still more localised, tbe 
same movement IS aJwayrs repeated it is more abrupt is confined 
to u single muscle or group of phy siologicalh related muscles, 
and is more under the control of the will Huntington s chorea is 
hereditary, affects several generations, begins in middle life, is 
chrome, and associated with progressive dementia 

Prognosis Chorea grav idarum m the large majority of cases 
runs a mild course, and docs not maternlly affect the course of 
pregnancy It may clear up before delivery, but more often 
continues until after labour, when it usually improves rapidly, 
so that at the end of the third week of the puerpermm movements 
can no longer be detected Sometimes, however, the movements 
lake sereral months before they completely disappear, am) in one 
of Buist’s cases they persisted for three years On the whole, the 
disease tends to be of a more severe ty^pe than chorea apart from 
pregnancy, and insanity is more likely to develop The maternal 
mortality is difficult to estimate, as often only the serious cases arc 
reported French andlliekstccordSO consecutive cases occurring 
m Guy’s Hospital during thirtv years, only 3 being fatal (10 per 



414 DISEASES OF THE NESrOUS SYSTEM 

cent ) In 28 consecutn e cases in the London Hospital (Wall 
and Andrews) 2 were fatal (7 per cent ) while of 82 consecutire 
cases m St Mary’s Hospital, Manchester (Fletcher Shaw), all 
recovered Pmard had 9 cases with one death and Stem 5, all 
of whom went to term and recovered Amongst these 103 con 
secutive cases, therefore, the death rate was only 5 per cent 
The following may be regarded as unfavourable signs mo%^ 
ments sufficiently severe to interfere with feeding or present 
sleep serious mental derangement, a pulse persistentlj over 
100 pyrexia over 100®, and retention or incontmence of urine and 
mcontmence of f'cees Pyrexia, m absence of any other obvious 
cause sliould suggest endocarditis, which is always serious, and is 
found m a large percentage of cases post mortem On the other 
hand, as long as the temperature does not exceed 09® the outlook 
IS favourable no matter how severe the movements may be The 
prognosis for the child has been already referred to Chorea may 
recur in successive pregnancies or after being present m the first 
may mvss one or mote pregnancies, to reappeat in the third or 
fourth Of Buist’s cases 10 per cent were recurrent. In one of 
French and Hicks's cases itrecurredin three successive pregnancies, 
and Barnes records a case of Lawson Tait's in which the chorea 
recurred in four successive pregnancies, in the last proving 
fatal 

Treatment By far the most important thing m treatment is 
absolute rest in bed, even in mild cases with quietness and freedom 
from excitement This is in itself sufficient in most cases A milk 
diet is best and the bowels must be kept acting freely by calomel 
and salines Any possible source of infection should be sought 
for, the teeth and tonsils especially being carefully examined 
and treated if necessary Sedative drags seem to have but little 
effect, but chloral combined with sodium or potassium bromide 
may be given in the hope of lessening the intensity of the move 
ments if they are very severe, and especially if they prevent 
sleep In one case we seemed to succeed with luminal, 
gr J, three times daily, the movements ceasing completely after 
a few days only, however, to recur later Probably because the 
movements have a certain resemblance to tetany, parathyroid 
and calcium have been recommended Albrecht used serum from 
a normal pregnant woman in one case with a successful result 
The patient who had also had chorea in her previous pregnancy, 
was treated for twenty two days by bromides quinine, antipynn. 
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etc , without any improvement Twenty cubic centimetres of 
serum from a normal pregnant woman were then mjected into 
the gluteal region In twcntj four hours the movements had 
almost ceased The improvement contmued, and there was a 
gain of 10 lbs in three weeks Arsenic, aspinn, salicylate of 
soda, trional, paraldehyde, lumbar puncture all have their advo* 
cates, hut there is little proof that they are really beneficial. 
Fletcher Shaw, hehc\ mg that chorea is a manifestation of 
toxiemia, treats his cases by rest m bed, freedom from 
excitement, diet and elimmatne measures — diuresis and dia- 
phoretics, free purgation by calomel and Epsom salts, and 
a strictly milk diet His excellent results have been already 
referred to (p 414) 

In serious and mtractable cases the question of terminating 
pregnancy will arise This is always a serious undertaking in a 
patient with chorea, and the recorded cases show that while there is 
a good chance of the movements ceasmg and the patient making 
a rapid recover) after the uterus is emptied, > et this is by no means 
always the case, the movements often contmuing, and the patient 
djing even after the pregnancy has been terminated Possibly 
this is because interference lias been delayed too long, or because 
endocarditis has developed If, therefore the pregnancy is to be 
ended this should be done while the patient is m acondition to stand 
it, and the prognosis should be guarded “So difficult is it 
to decide,” say French and Hicks, when induction may do 
good that we hold it that is seldom the line of treatment to be 
adopted ” 

Tfnntnaiion of the pregnanq/ must, however, be considered m 
the followmg conditions — 

(1) When movements are so violent that they interfere with 
sleep and with feeding, and are not sufficiently controlled by 
sedative drugs 

(2) ^Vhen the pulse and temperature are persistently over 100 
If there is this degree of pyrexia the possibility of endocarditis 
must be borne m mind If it is present it will, of course, seriously 
add to the danger of the operation French and Hicks consider 
that when there is pyrexia it is too late for induction, but Hellier 
reports a case twenty one weeks pregnant, pulse 140, temperature 
101 2®, with delusions, and drv tongue and sordes, who was 
treated by induction when sedatise drugs bad failed A bougie 
was mserted mto the uterus, and foetus and placenta w ere expelled 
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fifteen hours later Impro\ement began six dajs afterwards, 
and was continued 

(3) ^\hen the mental condition is confused, and there is a 
tendencj to delirium 

The best method of terminating the pregnancj is generallj bj 
bougies, or bj rupture of the membranes Abdommal hj sterotomj 
IS usuallj inadi isable on account of the diffieultv of nursing the 
patient afterwards 

heurilis in Pregnancy 

Neuritis in its milder forms is not uncommon m pregnancy 
Thus it is not unusual for a patient to complain of “ pins and 
needles tingling, and numbness in the fingers Neuralgic pains, 
most often affecting the distribution of the trigeminal, intercostal, 
ulnar or sciatic nerves, sometimes occur, and may be of the same 
nature 

Severe neuritis is much more rare It may be a mononeuritis 
or a polyneuritis The former is the more common and 
usually affects the sciatic, intercostal or trigemmal nerves, whQe 
occasionally the optic nerve alone is involved, with consequent 
loss of sight 

Polyneuntis 

This IS usually more senous than mononeuritis Most of the cases 
seem to accompany or follow severe hyperemesis, though this is not 
a necessary precursor, as in a case reported bv Stokelbusch, where 
S6V ere pains, quickly progressmg to paralysis of the legs, set m at 
the 4th month m a previously healthy primigravida 

Clinical Features Polyneuntis is most common in women 
pregnant for the first or second time As stated above, it often 
comes on in a patient already suffering from hyperemesis gran 
darum, or soon after apparent recovery Hence it is apt to be 
regarded as a manifestation of hysteria, especially if the 
hyperemesis had been considered to be of neurotic origin, or the 
weakness may be regarded as simply due to the prolonged 
starvation There is piogressiv e general weakness, usually 
affecting first the lower extremities, to which it may be limited, or 
it may spread to the upper limbs The extensor muscles are 
usually more involved than the flexors The muscles undergo 
atrophy, and become soft and flabbv N umbness is usually present 
m the skin over the affected area OccasionaUy there is bypcf 
sesthesia of the skm, but more often there is onlv tenderness on 
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deep pressure over the muscles and nerve trunks, and exquisite 
pam js produced b} putting the nen e trunks on the stretch 
Tachjcardia is almost ahvajs present and may indicate involve 
ment of the vagus , and the tendon tcllexes are absent in the 
affected extremities An acute ascending paralysis of Landry’s 
type has been described, m nhicli case the disease has of course, 
involved the spinal cord Korsakow’s sjndrome in which the 
neuritic sjmptoms are associated with a peculiar mental disturb 
ance (common in alcoiiolic neuritis) characterised bj delirium, 
loss of memorj of recent events, but not of those more remote has 
been described — once recently bv Ledoux who found over thirty 
other cases m the literature 

Almost any muscle of the bodj may be mv oh ed m the paralysis 
Thus there may be squint and diplopu from paralysis of the 
oculo motors, or dysphagia from paralysis of the muscles of 
deglutition loss of v otce from involvement of the intrinsic muscles 
of the larjnx, and djspnosa from weakness and paraljsis of the 
diaphragm and intercostal muscles As the nerve lesions are 
degenerative rather than inflammatory, pom m tjie affected 
limbs IS rnrcl} a prominent feature but ma> sometimes be very 
acute 

Etiology The disease was formerly regarded as a manifesta* 
tion of toxfemia of pregnancy, but there is really no evidence m 
favour of this view Recent work indicates that it is probably a 
deficiency disease due to absence of the anti neuritie factor 
(vitamin Dj) from the diet (Strauss and MacDonald Plass and 
Mcngcrt) If this view is correct it brings the disease into 
relationship with beriberi and pellagra In the Philippine 
islanders a form of neuritis is very conunonlj associated with a 
senseofcoldricssand numbness paresrs.and muscularntrophy with 
or without cedema, especially in the lower extremities, but some 
tunes in the upper The cause of this is behev ed to be a deficiencv 
of V itamm B_, in the diet Purther in districts where ben bcri 
is endemic pregnancy polyneuritis is verv frequent Strauss and 
BlacDonalU have observed that in pregnancy polymeuntis there 
IS often an associated gastric anacidity It is tlierefore probable 
that this or a defect in the gastric juice associated w ith it, is, as 
in the anaemias of pregnancy (p S98), an important predisposing 
cause 

Pathology Blild degenerative dianges of the nature of cloudy 
swelling are found in various organs — kidney, liver, heart, siipra- 
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renals, etc Petechial haemorrhages may be present in the brain 
and menmges, but there is no other gross change there. 3Lero- 
scopieall}, the peripheral nerses show d^enerati\e changes, and 
in the spinal cord, especially in the anterior horn, there is swelling 
of the cells, loss of Nissl substance, and occasionally necrosis 
There are, of course, well marked degeneratire changes in the 
affected muscles 

Prognosis In fortj -eight cases collected from the hterature 
by Berkwitz and Lufkin there were mne deaths (18 per cent ) 
Usuallj , however, the mortality is mutdi higher, and among the 
twehe cases observed by Plass and Mengert there were 8 deaths 
(67 per cent ) Sometimes recovery takes place rapidly , but it is 
usually slow, even taking two or three y ears before it is complete. 
Pakozdy has recently reported a severe case of polyneuritis with 
paraly sis of the bands and feet, in which labour was induced at the 
sixth month Recovery was complete $i.v months later, but there 
were three recurrences without any further pregnancy at mtervals 
of one and a half to three y ears Occasionally the nerve changes 
are too great to allow recovery, and permanent paralysis results 
In fulminating cases death may occur three or four days after the 
first appearance of symptoms, and is usually due to paralysis 
of the muscles of respiration or of deglutition. The loss of memory 
of recent events may be permanent 

Treatment. If the new that the disease is a deficiency one is 
correct, prophylaxis consists m attention to the diet so as to 
ensure that pregnant women, and especially those suffermg 
from hyperemesis, eat enough of the necessary accessory food 
factors Once the disease is well established treatment is usually 
ineffective, though m three mild cases Strauss and llacDonald 
had good results from feeding with laige amounts of vitamin Bj 
and B{ concentrates, and iron in the form of the ammoniated 
citrate, even without laterrupbon of the pregnancy Autolysed 
yeast, which contains ntaniin and Bj, together with orange 
yuice and cod brer oil, were given daily. On the assumption that 
the ahnormaiities m the gastric juice bring it into setiological 
relationship to pernicious anwima, liver extract may be given in 
addition It is usually best to tenninate the pregnancy as soon 
as the diagnosis is delimtely established This should certainli be 
I f the optic nerve is involved, or the vagus or phremc, if the 
IS severe and rapidly progressive m spite of treatment, and 
f Landry’s paraly sis appear 
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Cramp 

This usuallj occurs in the legs, especially the calves, and in the 
later months of prcgnancj , and is often worse at night Its cause 
IS not fuUj understood That it is not due to pressure is shonTi 
bj the fact that it is often complained of in parts of the body 
where pressure could not bear any part in its production, e g , the 
back, buttocks and abdominal wall A more hkely explanation 
IS that it IS caused bj calcium and vitamin D deficiency (vitamin D 
controls calcium absorption), which leads to hyperexcitability of 
the nervous system IV e have already emphasised (p 53) the 
importance of milk, cheese, butter and fresh green stuffs in the 
diet of the pregnant noman, and foiling these, cod or halibut 
liver oi! or irradiated ergostcrol should be taken, although thej 
cannot replace milk, which is valuable for its calcium as well aS 
its vitamin D content 

Great relief can be afforded in cramp bj the administration of 
calcium lactate, grams 20, thrice daily by the mouth Cod liver oil 
should also be given — one tablcspoonftil dailj Temporarj relief 
may be given by massage, or by bending the body with the legs 
extended so as to put the affected calf muscles on the stretch 

Sleeplessness 

This may be troublesome, especial!} m the last three months 
of pregnancy, and is largely due to taking too little outdoor 
exercise Daily exercise out of doors (if possible walking at a 
fairly brisk pace with an agreeable companion), avoidance of 
tea or coffee at the evening meal, a hot bottle in the bed, open 
windows, light, though sufficicntlj warm, bedclothes, and a quiet 
bedroom, will do much to secure sleep VV indows and doors 
rattling m the wind should be adequately silenced It is often 
useful to read for a short time after going to bed, choosing a book 
that has not been read before going to bed and that while interestuig 
IS not too exciting The author has found the novels of Sir VV alter 
Scott idfjj] m tJus respects It is oa cxceJJcnt plan, too, to keep a 
thermos flask, in which is a cupful of hot milk, Ovaltine or 
Ilorlick’s malted milk, b> the bedside, so that if wakeful it can be 
partaken of during the night Drugs are best nvoidetl The 
possibihtj of sleeplessness being an early manifestation of 
osteomalacia should be kept in mind (p 57), and that imdue 
activity of the foetus tn niero maj be another early sign, and m 
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itself may prevent sleep Rdief will in this case be afforded by 
calcium and vitamin D 

Abdommal and Pelvic Pam in Pregnancy 

Fully 80 per cent of women suffer from abdommal pain of 
greater or less degree during pregnancy, though its origin is often 
obscure or impossible to determine with certainty Tlie causes 
may be classified as follows — 

(1) The Uterus and Its Appendages (a) Ulerine DisUnston It 
is doubtful whether the stretching of the uterus by a normal 
pregnancy ever gives rise to pam Rapid distension however, 
almost always does so as for example in acute hy dramnios and 
occasionally in hydatidiform mole especially when a sudden 
distending concealed hiemorthage occurs between the mole and 
the uterine wall In concealed accidental hemorrhage there is 
often a sudden severe pain of a tearing or bursting character and 
the uterus becomes characteristically hard and tender 

(6) Stretching of Round Ligaments This often causes pain 
between the ISth and SOth wedvs The pam is felt along a line 
from the middle of Pouparts ligament on either side to the 
insertion of the round ligament mto the cornu of the uterus 
Relief IS often obta ned by lying on the painful side 

(c) Threatened Abortion or Premature Labour The pams are 
intermittent usually start m the back and come round to the 
front of the abdomen are accompanied by hardening of the 
uterus and usually by more or less fasmorrhage from the vagma 

(d) Utenne Fibromyomata These may give rise to pam under 
three conditions (1) Red degeneration The pam is usually 
shght of a dull aching character and there is tenderness over the 
tumour Rarely the pain may be extremely severe accom 
panied by vomiting and all the signs of an acute abdomen (p 504) 
(2) Torsion of the pedicle of a subperitoneal fibroid causing 
congest on of the tumour and distension of its capsule 
(8) Incarceration of a fibroid tumour m the pelvis a rate occur 
rence It gives rise to down bearing pam in the pelvis often 
radiatmg down the thighs (sciatica) and usually there is reten 
tion of urine from pressure on the neck of the bladder or urethra 

(e) Reiroierted Gravid Uterus This condition may give rise to 
acute abdommal pam and distress between the 12th and 16th 
weeks (p 296) The distended bladder forming a large sym 
metrical and central swellmg above the pubes the mcontmence 
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of urme, and the position of tlie cervix, together with the swelling 
(the fundus) in the pouch of Douglas, are cliaracteristic 

(/) Breech pTeset\taUon Occasionally, nhen the head is in 
the right hypochondrium it gives nse to severe pain there, the 
cause of which is not clear, but it disappears if external cephalic 
version is performed 

(g) Tubal Gestation Before rupture there is usually pam of a 
colicky nature, due to stretching of the tube and its covering 
peritoneum in the corresponding iliac fossa Rupture of the tube 
IS characterised by a sharp, sudden cramp-like pain, which is 
usually preceded by one or two periods of amenorrheea , it is 
accompanied by a feeling of faintness and sickness, and followed by 
vaginal blecdmg (p 180) If there is diffuse intra peritoneal 
haimorrliage, pain may be referred to one or both shoulder tips 
(p 181) If the haimotrhage is less severe so that the blood collects 
m the pelvis, forming a pelvic haimatocele, the pam raa> be 
referred not to the sbouldcr but to the back between the scapuls, 
to the epigastrium, or to the hypochondrium, where it may be so 
severe as to simulate renal colic 
(/i) Salpingitis does not occur during pregnancy 
(*) The Oianes An ovarian c>$t is, during pregnancj, more 
liable to undergo torsion of itf pedicle The resulting pam is 
usuaU> severe and is accompanied by vomiting fever and 
abdominal distension In the early weeks of pregnancy there 
may be ovanan pam with tenderness over the “ovarian point ” 
(about 8 inches m a vertical line above the pubic spine) 
It may be due to stretching of the capsule of the ovary by 
growth of the corpus luteum, but a more likely explanation, 
especially in view of the comparative rarity of this form of pain, 
IS that it IS caused by a sudden btemorrhage into the corpus 
luteum 

(j) Varicocele of the Broad Ligament This is no doubt some- 
times a cause of a dull aching pain in the pelvis, worse on standmg 
and immediately relieved by lying down The abnormality 
cannot be detected on bimanual examination, because when the 
patient lies down the veins arc emptied 

(2) Extra-Uterine Causes ^lost of these have been alreadj 
referred to in detail, such as appendicitis, pyelitis, etc Renal 
or ureteral calculus is not uncommon in pr^nanej, but its signs 
and s} mptoms arc the same as in the non pregnant, and X rays are 
necessaiy for diagnosis Painful conditions in the gall bladder 
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are apt to be aggravated by pregnancy, especially in the later 
months, probably because of stasis from atony of the gall bladder 
and mcreased cholestrin content In the pre eclamptic state 
severe epigastric pam is a well known and urgent symptom 
Various explanations are given of it, none very satisfactory, such 
as liver necrosis, suhcapsular hsmorrhages, and spasmodic con- 
traction of Oddi’s sphincter As pregnancy increases intestinal 
stasis, pains from this cause are not infrequent , usually coheky in 
character, and accompanied bj flatulence, they are ^el^e^ ed by an 
enema or by an aperient tVhen they arise in the small mtestme 
thev are diffused o\ er the centre of the abdomen , when m the 
large mtestme the} tend to be localised over the segment of 
faowel involved, namely, ascenduig, trans\erse, or descending 
colon 

According to Middleton, pam m the renal region usuall} on the 
light side, and in a multipata, is ver> suggestive of stricture of {he 
ureter especially if it has begun during pregnane}' as a backache, 
and has been mtensified by successive pregnancies The pain 
may be only a mild backache, or be so sev ere as to simulate renal 
colic It may be associated with a mild infection, but in more 
than half the cases the urme is nottnal A p} elogram is necessary 
for diagnosis and the treatment is ureteric dilatation 

Pam in the small of the back, or over the sacrum, is most often 
a ‘ fatigue pain ” and is relieved by rest It is particularly liable 
to occur m women who are aniemic and rundown Possibly the 
exaggerated lordosis of the later months of pregnane} is a 
contributory factor In one of our cases there was sacralisation 
of the last lumbar v ertebra The patient, who was in her third 
pregnancy, had never suffered from backache before her first 
pregnane} began, but in the first month of that and subsequent 
pregnancies the backache started The pam was located on both 
sides of the lumbar spines and over the upper part of the sacrum, 
and was completely reliev ed by lying down Between pregnancies 
the pam persisted but was less severe 

There is reason to believe that a diet deficient m calcium and 
vitamm D may, ev en in this country, be a not mfrequent cause of 
pain in the back and pelvic girdle It is, of course, common m 
osteomalacia, which is prevalent ih parts of India and Northern 
China, but in the depressed industrial areas of England and Wales 
it IS probable that minor degrees of this disease are more common 
than is generally supposed If there is reason to suspect it the 
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patient should be given calcium in the form of calcium lactate or 
phosphate, with cod liver oil (three tablespoonfuls daily) or 
radiostoleum, or irradiated er^stcrol According to Preston 
Maxwell, restlessness and sleeplessness with muscular twitching 
and sometimes violent movements (tetanic ?) of the fcetus, maj be 
early symptoms of the disease 

Tliere is no evidence that stretching of the anterior or lateral 
abdominal walls causes pain in pregnancj, though Blakeley 
believes that he has occasionally observed pain due to stretching 
of the tissues about the na\ el 

Pelvic Osteo Arthropathy A dull aclung pain with tenderness 
over one or both sacro iliac joints or the sj mpliysis pubis, or o\er 
all these joints is often due to cxcessne softening and relaxation 
of the ligaments James Young, who calls the condition pelvic 
osteo arthropathy, found cases in a scries of 4 512 pregnant 
women The pain is aggriNatcd by walking, which in 8e\eje 
cases maybe impossible, and there is often a characteristic waddling 
or strutting gait This is probably caused by nn effort to hold 
the body in the easiest position The abnormal gliding movement 
at the pubes may be felt by placing a finger m tlie \ igina and the 
tluimb over the symphysis while the patient stands first on one 
foot and then on the other or it may be demonstrated by X ray s 
Jn some cases tJic onset of the symptoms dates from a slight 
trauma such as a slip or fall As to treatment rest in bed for a 
short time is usually sulTicicnt m the mild cases while in the more 
sev ere the pelvic girdle should be fixed firmly by adhcsiv e strapping 
Or a well fitting belt In case there is an osteo malacic element m 
the paii^ (see above) it is well to give calcium and fish liver oil at 
the same time The disabilitv usually passes off by the end of the 
puerperium but occasionally persists longer and may recur in 
subsequent pregnancies 
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CHAPTER XXVI 


DISEASES OF THE NERVOUS SYSTEM— 

Epilepsy and Pregnancy 

That there is a relationship between epilepsj and the generatu e 
organs lias long been bnoivn TTius epilepsj is not seldom 
aggra% ated at the menstrual periods, and it may c\ en appear for 
the first time at pubertj, especially in those nith a hereditary 
predisposition to it Such hereditary disposition is, howeser, by 
no means necessary, and Muskens founrl that out of 1,000 
epileptic iromcn there wre tirenty time in irhoni the fits first 
appeared at the commencement of the menses, and m whom there 
was no hereditary history of epilepsy Again, epilepsy may 
appear for the first time during pregnancy '^Iost smters on 
epilepsy refer to undoubted instances of this Thus Muskens 
mentions the case of a woman aged thirtv tivo «bo married at 
eighteen, and had her firstcpilcptic attack m the sixth month of her 
first pregnancy, the fit leading to a miscarriage After this she had 
myoclonic shocks e\cry four weeks and also epileptic headaches 
Her sister was an epileptic Of fort\ one cases of epilepsy in 
pregnancy recorded by Aldrcn Turner m two the fits first came on 
m pregnancy 

Effect of Pregnancy on LptUpsy The effect of pregnancy on 
an already established epilepsy is variable Sometimes there 
seems to be no effect whatever Not seldom the fits are made 
worse, either more frequent, or more ses ere, or both, and may even 
reach the status cpilepticiis Again, the attacks may cease com* 
pletcly during pregnancy to reappear m the pucrpcrium, or they 
may cease during the early months but return in the later months, 
and finally an epilepsy tliat had l»ecn apparently ciiretl for years 
may reappear in pregnancy 4 

Nerhngcr gnes the following figures regarding 92 women 
obscr\cd m 157 pregnancies In tl (28 per cent ) the fits ceased 
entirely during pregnancy , in 12 they s^ere fewer , in 23 attacks 
occurred, but the frequency before and after the pregnancy is not 
given , m one the fits were absent at the beginning of pregnancy 
but became frequent at the end In another they were frequent 
at the beginning, and then ceased until eight days before delivery. 
In a further pregnancy in this patient the attacks were again more 
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frequent at the beginning ai^ ceased completelj m the last 
months In 18 pregnancies (11 per cent ) the attacks were 
uninfluenced , in 57 (36 per cent ) the> became more frequent 
and more sei ere 

Aldien Turner gnes figures relating to the influence of 
pregnancj , the puerperiom and lactation on 41 moraen in whom 
he obsen ed 61 pregnancies Pregnancj -was the onguial cause of 
the fits m tivo cases , these were both i oung iromen in their first 
pregnancies It induced a relapse in 21 cases, in 7 of whom the 
relapse was associated with quickening Pregnancj was tem- 
porarily beneficial in and in one made no difference In one of 
the 6 although there was freedom from attacks in one pregnancj , 
thej became more frequent in the next Delivery was the 
original cause in 5 cases, and induced a relapse in 17 Of the 
5 cases caused by confinement, the onset m one was m the form 
of status epilepticus, and the disease continued for manj j ears in 
a chronic form In one case it began in a fourth confinement, m 
three others in the first Lactation was the original cause m 
3 and induced a relapse ID 6 Cases have been recorded m which 
what appeared to be a true eclamptic attack was followed by 
recurring attacks of minor epilepsj 

In one of Turner’s patients in whom the fits first occurred 
during lactation, thej were repeated after three successive preg- 
nancies during nursing onlj, and ceased on weaning In two 
cases the fits which originated while suckling the first child, returned 
while nursing the second, and ei entuallj persisted as the confirmed 
maladj In another case suckling induced a relapse after four 
5 ears’ remission “From this it is permissible to state that 
lactation stands in the same relation to the onset and relapse of 
epilepsj as pregnancj and the puerperium, and that the disease 
if started m this waj maj persist as the confirmed maladj in those 
who are predisposed to it ” 

It IS thus justifiable to mnclude that epilepsy maj appear for 
the first time during pregnancj ,* labour, or the puerperium, that 
there are undoubtedly cases jn which the fits are temporarilj and 
even permanently arrested bj pregnancj, but that it is more 
common to find the fits increasmg in frequencj and sei entj , or 
even a recurrence of attacks that has e been m abe% ance for j ears. 

> BothNerlingei andNradeDjrtbut aadbold that Dot one of tbe cases has 
been proved They nghtly point oat that if pregnancy were a cause of epQepsy 
It should be much more common in women thwi m men which u contrary to 
experience 
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De la 3Iotte records tlie case of a irotnan who had ijve daughters 
and tJiree sons , when pregnant with sons shealna>s had epileptic 
fits, but ne^er when carrying daughters Muskens records the 
case of a woman ivho had \oTmtmg attacks and headaches from 
infancy At the age of fifteen she menstniated for the first time 
and had epileptic fits UTiilc pregnant on three different occa 
sions with daughters she had no fits, but when pregnant with a 
boy she had many fits After her last confinement they ceased 
altogether 

Effect of Epilepsy on Pregnancy There is little tendency to 
the premature interruption of pregnancy e\ea m the status 
epilepticus This is one of the features that help to distinguish 
status epilepticus from eclampsia Nerltnger’s statistics show that 
in fifty SIX women who had fits in pregnancy (102 pregnancies) 
100 pregnancies went to term, and two ended prematurely Of 
253 pregnancies, only three ended in abortion, and there was no 
evidence tliat the fits were the cause of the abortions 

Status Epileplieiis tn Pregnancy Tlie augmentation of the 
fits m pregnancy may result m the status epilepticus In some 
of the cases recorded by Tumer.io which epilepsy appeared for the 
first time m pregnancy , it took this form at its first onset It is 
remarkable, however, that very few cases of status epilepticus are 
recorded in the literature A case wos recorded by Neu in 1007, 
one by Jardme m the same year (774 fits), one by Sachs m 1910, 
and one by Miller in 1012 All n-crc fatal 

Ilelalion bet-xeen Epilepsy and Eclampsia Ivnowing as little 
as wc do regarding the ultimate causes of either epilepsy or 
eclampsia, it is not surprising that many regard them us allied 
diseases, without any very hard and fast dividing line between 
them It is probable that both arc caused or at least aggra\atcd, 
by endogenous toxins, and that they on, predisposed to by a 
condition of hy'pere'tcitabihty of tlie neiaous system increased 
during pr^nancy Agam, it is alleged that n careful enquiry 
into the family history of eclamptics mil always reical a familial 
tendency to epilepsy However this may be, it is probably true 
that, by reason of an unduly excitable nervous system, certain 
women are predisposed to eclampsia One patient goes into 
eclamptic convulsions, aud another does not, with the same 
degree of albuminuria, elevation of blood pressure and other 
signs of toxaemia Duhrssen, too, recognises two forms of eclampsia 
—eclampsia reflectona (5 per cent), in wbicli the individual 
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predisposition to nervous explosion plays an important part and 
m which there is little es idencc of liver or kidne\ disease and 
eclampsia toxica (9a per cent ) Sachs Ciirschmann and others 
also believe m this mdiMdual predisposition — present at all times 
but increased in pregnanej According to Muskens if bromide 
of camphor is gnen to pregnant cats a smaller dose will cause 
epileptiform comnibions than in a cat that is not pregnant 
Blumreich and 2untz si owed that creatin applied to tlie cerebral 
cortex orinjectedintopregnantanimals produced commlsive fits — 
a result ra^el^ obtained in the non pn^ant animal Too much 
weight howe'cr should not be attached to these speculations 
and it must be recaUed how often pregnanev leads not to an 
aggra\ ation but to a teniporarj cessation of the epileptic attacks 

Diagnosis betv.-een Epilepsy and Eclampsia In some cases the 
resemblance is so close that diagnosis is possible onlv at post 
mortem examination if even then \«u savs I know of no 
certaui means of diagnosis Status epilepticus is especialli 
difilcult The following are the chief helpful points 

(1) The Eutory Tlus is most important — a historj of epileptic 
attacks prior to pregnanej or even onli in some member of the 
familj Too much stress must not honeser, be laid on this for 
eclampsia ma> occur m an epileptic In eclampsia Uiere is usuallv 
a historj of pre-eclamptic s\inptoms— «e^ ere headache visual 
disturbances etc Agam the epileptic attack is often preceded 
by a cry and this when present is usuallj diagnostic 

(2) Tie Ttme of Onset Eclampsia usuallv sets in late m 
pregnanej but raaj rareh occur as earh as the tiurd month 
{Olshausen Goedecke) and De Lee lias met with an apparently 
genuine case at the lOtli week 

(3) \umber of Ftls Epileptic attacks apart from the rare 
status epilepticus are usuallj single isolated attacks 

(4) Albumtnuna This is rare in epilepsy, though it sometimes 
does occur (trace only) immediateh after a convulsion. It is 
true that eclampsia maj occur without albuminuria but it is rare, 
and m a severe case it is always present. 

(5) Quanliit/ of Vnne The urine m eclampsia tends to be 
scanty , m epilepsy there is no change In both conditions there 
may be incontmence 

(6) Blood Pressure In epilqwy the blood pressure is little 
changed In eclampsia the blood pressure is alwai s raised above 
130 mm 
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(7) Premature Interruption of Pregnancy This rarely occurs as 
a result of epileptic fits, e\ en of the status epilcpticus In eclampsia 
it IS almost the rule 

(8) Stigmata of Degeneration In epilepsy there may be such 
stigmata of degeneration as a high narrow or deformed palate, 
dental anomalies, deformities of the ears, syndactyly, poly dactyly, 
etc 

Treatment Tins should be nlong Oie same lines as if the 
patient were not pregnant Regularity of the bowels is of great 
importance Alight diet at regular and not too frequent intervals 
and M ith a minimum of red meat, should be ordered It may also 
be adi isable to cut out of the diet all other purin containing foods 
such as meat soups, beans peas lentils eggs cured fish btonn 
or wholemeal bread and strong tea or coffee Of drugs the best 
for general use is probably sodium bromide which may he gn en 
thrice daiK after meals It may be possible to gn e it in a single 
dose of ^ to 1 dram, four hours before the fit is expected if it comes 
at regular mtenals Luminal may in some cases give better 
results It should be begun carcfulK giving at first gr i daily and 
mcrcasinggradunlly till the dose is found wluch ;ust beeps the fits 
imder control 

In statue epilepUcus absolute rest and quiet m a darkened 
room, cleansing tiie bowel by large enemas potassium or sodium 
bromide and chloral per rectum and the cautious use of chloro 
form by inlialation should be tried Instead of bromide and 
chloral, which are cardiac depressants paraldehyde m doses of 
4 drams dissohcd in olnc oil may be guen by the rectum and 
repeated in 4 to G Jiours rntlicrstone lias recently rctommeniled 
a barbiturate such as nembutal or soihum ainy tal intrai enously, 
the injection being made scry slowly to avoid a too marked fall 
in blood pressure The termination of pregnancy is discussed 
below 

The Question of the Termination of Pregnancy In ordinary 
epilepsy there is usually no justiDcation for terminating the 
pregnancy If hawesrr, the fits arc becoming more and more 
severe with mental symptoms threatening or if the patient’s life 
IS being endangered, then termination of the pregnanes is justificel 
w ithout regard to the life of the foetus Regarding the termination 
of the pregnancy m status r^ilcpticus, opinion is divided Even’s 
case died undelivered, and he advocates induction Sachs case 
died m coma during attempts to terminate the pregnancy by 
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packing the uterus, and he therefore thinks there should be no 
interference, because the necessary manipulations increase 
the excitabilitj of the already over excitable cerebral cortex 
In Jardme’s case, the patient Tvent into labour at term, and the 
fits then started \\hen the os nas half dilated, dilatation was 
completed bj hand, and the child, weighing 7| lbs , was delivered 
b) version She died m coma after 774 fits 

The best method of treatment is probably that adopted in 
fulminatmg eclampsia when medical measures fail, and the os is 
closed namely ei acuation of the uterus bj abdominal Cesarean 
section under general anxsthesia TIus should be carried out if 
a brief trial of medical measures brings no relief Attempts at the 
induction of abortion bj hydrostatic bags, bougies, or other means 
are too slow and uncertain m their results to be of any vafue, and 
are only likely to increase the frequency and seserity of the 
fits 

The Question of Mamage Tliere is a common behef that 
marriage helps in the cure of epilepsy Certainly cases are recorded 
in which marriage seems to liase been followed by permanent 
cessation of the fits Muskens mentions a patient, who smee the 
age of two, had two or three fits daily She married, had seventeen 
children and had been free from fits for fourteen years A sister 
of this patient also had fits — as many as two or three daily, but 
had no more after marriage Sach’s patient with status epilepticus 
had two sisters, both of whom had been epileptic since puberty , 
but had been well since raamage and bad healthy children. The 
third sister, also epileptic, married on the advice of a doctor, and 
in the hope of curing her epilepsy After thfe beginning of preg 
nancy , however, the fits became more frequent, and finally ended 
at the fifth month m status epilepticus, which pro\ ed fatal The 
reaction to marriage is therefore ^ery uncertam have 

previously seen how uncertain is the effect of pregnancy on 
epilepsy , and that in a large percentage of cases the fits are made 
worse Apart altogether from such a consideration as this, it is 
inadvisable from the eugenic point of idew to encourage 
marriage of an epileptic, because of the likelihood that some of 
the children will suffer in the same way , and in turn transmit 
the disease Russell Brain computes the nsk of epilepsy m 
the children as 1 in 10 , that is, if an epileptic has ten children, 
one will probably be epileptic and that most commonly the 
first bom 
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DISEASES OF THE NERVOUS SYSTEM— (con^nwd) 
Repcoduictixe lasa.mty 

IssAMTY IS the product of two factors, stress and hereditj 
The process of reproduction entails a certain amount of mental 
strain to which most patients adapt themselves without much 
difGcultj but a number, especially those with a psychopathic or 
neuropathic heredity, fail to do so adequately, and more or less 
mental aberration is the result The frequenev of reproductn e 
insanity is about 1 in 1 000 and it accounts for 7 5 per cent of 
all the cases of insanity in women A heredity of mental disease 
can be traced m almost half the cases and illegitimate pregnancy 
IS another important predisposing factor, especially of that form 
of reproductive insanity occurring during pregnancy In such 
cases about 25 per cent are illegitimately pregnant Anything 
else that causes unusual worry or anxiety , such as death of, or 
desertion by the husband, tends to act in the same 'iray 

The mental breakdown may occur during pregnanev, m the 
puerperium or during lactation 

Insamty of Pregnancy This is the least frequent variety In 
a senes of 239 cases of reproductive insamty recorded by Robert 
Jones at Clay bury Asylum, 56 or 21 6 per cent., occurred during 
pregnancy It may come on early in pregnancy or towards its 
end In Jones s 56 cases the disorder set in before the third month 
m 25 per cent and after the sixth month m 31 per cent It is 
often described as an accentuation of the morbid longings and 
irritability that are liable to be present in neurotic women during 
pregnancy Usually it is gradual in onset, of the manic depressive 
type, and associated with sleeplessness, constipation, morbid 
breedings and melancholia Delusions often develop w ith av ersion 
to her husband refusal of food and a marked suicidal tendency 
If it sets in early in pregnancy recovery is usually said to be likely 
to occur before deln ery But that the clianccs of this are not 
reaUy very great can be seen from the fact that of Jones s 56 cases 
only 3 were discharged cured before labour If the trouble starts 
during the later weeks of pregnancy recovery is likely to be 
delay ed till the puerperium 

Puerperal Insanity This is the land most often met irith 
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In Jones’s series it accounted for 120 (40 3 per cent ), and is 
therefore twice as fre<iuent as iiuanit) of pregnane) About lialf 
the cases are associated with puerpcralsepsis, which must therefore 
be regarded as an important prcdisimsing cause The earlier the 
trouble sets m after deliver) the more Iikelv it is to be of the 
acute maniacal type, wlulst those starting later are likelj to be 
of the melancholic type, and on the whole more protracted 
Usuallj tlie disorder starts about the fourth or fiftii day of the 
puerperumi The most suggestive sign of impending trouble is 
sleeplessness and perhaps Jicadache Soon she begins to refuse 
food, which may be associated with delusions to the effect that 
attempts are being made to administer poison There are often 
hallucinations, chiefly of hearing The temperature at this time 
ma} be raised, the pulse may be rapid, the skm sallow or flushed, 
the tongue dr) and coated and the bowels constipated Especially 
common is dislike of her husband and child, and she is often 
infanticidal or suicidal, or both She becomes restless, confused 
and irritable, her memoiy fads and she often loses all self control 
Eroticism is frequent, evidenced bv sexual excitement, ond indecent 
language and conduct The restlessness, the constant movement, 
and the lack of sleep and food may m a short time lead to evtreme 
and even fatal exliaustion 

LactaUonal Insacdty This term is usually restricted to insanity 
occurring during lactation, from the si\lh week after delivery 
onwards It accounts for about one third of all the insanities of 
reproduction (32 j per cent of Jones’s eases), and most often sets 
in towards the end of a prolonged period of suckling, when the 
mother IS snrmicatid exhausted, and espcciallj when pregnancies 
hav e rapidly succeeded each other TJie most common tj pe is a 
subacute depressive form of confusional insamt}. with ideas of 
unworthmess The illness usually begins graduallj with sleepless 
ness, restlessness, perhaps refusal of food and neglect of, or actual 
aversion to, her husband and child Constipation is alwavs 
present, she looks pale and ill, delusions and hallucinations make 
their appearance, anil though generally depressed there may he 
periods of excitement About half the patients arc suicidal, and 
infanticidal tendcncits are even more marked than in puerperal 
insanity According to Cole, there is a special tendency to lung 
complications 

P^nosis Of all the forms of insanity the outlook is best in the 
insanities of reproduction About 75 per cent rccov cr completelj , 
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10 per cent die, and the remainder become chrome or end m 
dementia Speaking generallj , the more rapid the onset, and the 
more acute the sjTnptoms in all forms, the better is the prognosis 
According to Jones when the insanity of pregiianc\ setsindurmg 
the early months, the outlook is better than if it starts in the 
later months Of his 56 pregnanej cases, -18 per cent recovered 
and 21 per cent died In puerperal cases, complete recoverj 
usual]} takes place in from three to fise months The sooner the 
attack comes on after deliver}, and the more acute the sjTQptoms, 
the better the chance of earl} and complete reco\ er} Of Jones’s 
120 puerperal cases, 88 {73 per cent ) recovered and IS (10 per 
cent ) died In lactational cases the return of the menses is a 
good sign Of Jones’s 83 cases, 49 (60 per cent ) recovered, and 
14 (16 per cent ) died The death rate is therefore highest in 
insanity of pregnancy and lowest in the puerperal form. The 
prognosis IS particularly good when the insamtv is associated with 
sepsis or eclampsia 

Treatment Nothing is to be gamed from terminating the 
pregnane} Besides, after an operation asepsis might be extremely 
difficult to maintain on account of the deranged mental state. 
Good nursing is the great essential m treatment, and amongst 
the poorer classes this can, as a rule, only be secured by removal 
to an mstitution If the patient’s means allow, and m order to 
avoid the stigma of certification, home treatment ma} be under 
taken except in the worst cases Specially tramed mental nurses 
are usuall} advisable In pregnant cases, change of air and scene 
may bring about cure, especially if the pregnancy is not far 
advanced Treatment of constipation is most important. 

In puerperal cases, sepsis, if present, must of course be treated, 
and breast feeding should always be stopped and the child entirel} 
separated In lactational cases the patient is often ansmic and 
exhausted, and therefore abundance of good food, tomes containing 
iron and phosphates, and restful change of air and scene will all be 
beneficiak In all forms it is of the greatest importance to procure 
sleep Suitable bvpnotics, such as paraldehyde, cerebrol or 
medinal, ma} be used, but it is best to avoid them if possible, and 
to encourage sleep by outdoor exercise, fresh air, hot baths at 
mght, quiet surroundings, etc Some alcohol at night, possibly 
in the form of stout, may assist toward the same end Equally 
impo^tiot IS it to treat constipation and make the patient take 
plent ^tperP'“*shment It may become necessary to adopt forced 
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feeding by a nasal tube or otherwise, but it is much belter if the 
patient can be coaxed in her more rational moments to take 
food naturally, and no pains should be spared to this end The 
possibility of suicide or infanticide must be constantly in tlie 
minds of the attendants A further pregnancy should not be 
allowed for at least two years after complete recovery 

Encephahtis Lethargica 

This subject with the entire literature has been so recently 
and so thoroughly re% lewed by Frederick Roques that it is unneces 
sary to do more than summarise his conclusions 

That the disease is not tare in pregnancy is shown bv the fact 
that Roques in 1928 was able to describe 40 cases ai d collected 
150 others from the literature The course of the disease is not 
modiiied by pregnancy, whileintJicmayontj of cases the pregnancy 
is not noticeably affected by the disease and proceeds to term 
In cases of greater seventv howeser labour may come on pre 
maturely or fatal death may take place before term while m the 
worst cases the mother may die before dehiery Transmission 
of the disease to the foetus is rare but has occurred occasionally 
and the fcctus may then be dead born or be born alive 
and >Tith congenital encephalitis If howe\er the child is bom 
healthy, and signs of encephalitis do not develop in early 
infancy there is little likelihood of their appearance later and 
there is no t\ idence to suggest that any later mental impairment 
will arise 

Diagnosis must be made from pre-eclamptic tox'emia 
hypcremcsis gra\idanim and chorea gravidarum 

Pre eclamptic Toxtemta Enccplialitis may begin witli nausea 
vomiting and headache followeil by drowsiness and visual 
disturbances e g flashes of light diplopia etc In pre eclampsia 
the albuminuria is usually considerable in encephalitis slight 
but it may be marked The urine howev er is not diminishwl 
there is no oxlema and the blood pressure is normal In pre 
eclampsia fever is rare m encephalitis it is common Pre 
eclampsia rarely occurs before tl e sixth month encephalitis often 
Pre eclampsia usually occurs m ptimigrvvid'c cnccpliahtis has 
no preference The blood urea and non protein nitrogen are 
often raised in toxremia but in encephalitis they are normal It 
IS said that the patliological changes m tlie liver and kidnevs 
may be similar in both diseases Some cases of cnceplialitis 
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lethargica begin with a convulsion, which maj simulate eclampsia 
verj closelj , but m the latter there have nearh always been pre 
eclamptic signs K the patient with encephahtis is comatose she 
can generally be roused bj speaking or shoutmg, and when aroused 
answers questions intelligently 

IlypeTemesis grazidarum may be suspected and the diagnosis 
may be extremely difficult Headache and fever are usuall} 
present from the onset in encephahtis, but are absent in hvper- 
eraesis at least until the late stages 'Many of the other tvpical 
sjTnptoms of encephalitis, eg, nenous manifestations, maj be 
absent or maj onlj dei elop late 

Chorea gTaTxdarum mav be Acrv closelj simulated There is 
usuallj a previous historj of chorea and there maj be cardiac 
complications, which in encephalitis are unusual 

Treatment. The pregnancy should be ignored and treatment 
carried out along the usual Juies Premature interruption of the 
pregnancj is not adnsed as the course of the disease and the 
mortahtv are not favourably influenced therebj 

Parkmsomsm and Pregnancy 

This disease is nearh alwajs made worse by pregnancj, or it 
raav set in for the first time during or aXter pregnancy Usually 
the exacerbation occurs in the earlv months The pregnancy is 
not, however, in cases of shght or moderate seventi , affected bj 
the disease but m the most severe cases there is a tendency to 
premature labour Labour is easy and is said to be accompamed 
by less pam than usual There is no evidence that the outlook 
for the child is made worse by the presence of Parkinsonism, apart 
from the slight tendency to prematurity, and there seems to be 
no liability to mental impairment 

Treatment P^opb^ la-os is important Pregnancy should be 
avoided for four y ears at least after an acute attack of encephalitis 
lethargica, on account of the apparent tendency of p^^nanc^ to 
cause the onset of Parkinsonism, and it should be avoided for 
much longer if there appears to be aa^ tendency to the disease 
If a Parkinsoman woman becomes pregnant she should be care- 
fully watched Should an^ indication of aggravation of the 
disease appear the pregnancy should be ended without delav If 
Parkinsonism sets m for the first time in pregnancy , abortion or 
' premature labour should be mduced at once. 

the rare occasions on which a Parkinsonian woman is 
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allowed to go to term, it is necessary to observe the labour very 
carefully and to take measures to conserve the patient's strength 
as much as possible If the second stage is undulj prolonged 
forceps should be applied Breast feeding is contra-indicated 

Disseminated Sclerosis 

This disease is rarely met with in pregnancy In University 
College Hospital there have been only two cases among 17,284 
women in the last ten years, and both of these were specially 
referred 
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standing and at the moment relatively inactive case of dis 
seminated sclerosis I can find no neurological indication for the 
termination of pregnancy A therapeutic abortion will hare the 
same effect as a normal pregnancy and confinement The proper 
treatment is rest during the remamder of the pregnancy ” In 
accordance with this advice the patient was allowed to go home, 
and instruction was gi\en that she should rest, and be ade 
quately fed and should not get up too soon after confinement 
Nothing more was heard of her until the following letter, dated 
August 4th, 1036, was received from her doctor ‘ Sirs C was 
confined this morning The result was a boy, aU\e and healthy 
The labour started at 2 a m., the waters broke at 7 a m , and the 
child was bom at 9 15 a m , a perfectly normal labour throughout 
So far both are doing well ’ In reply to an enquiry a further letter 
was received, dated Slarch 5th, 1937 “ Mrs C remains exactly 

the same The pregnancy and labour have made no difference to 
the disseminated sclerosis 

If pregnancy is allowed to contmue the patient should rest as 
much as possible and for a considerable time after deb%er> The 
disease seems to have httle or no mfluence on the course of the 
pregnancy or laboiur 

Paralysis in Pregnancy and Labour 

Many cases of pregnancy have been recorded m women who had 
complete motor and sensory paralysis from the waist do^TOwards 
(Ware Amand Routh, Schumann, and Drummond Robinson) 
The paralysis may be due to fracture of the vertebrse, to disease 
of the vertebrie, to pressure by tumours, or to transverse 
myelitis Pregnancy usually proceeds normally to term except 
for the disabilities attnbutsbie to the paraplegia, such as retention 
of urme, cystitis, etc , and labour is painless The contractions of 
the uterus are of normal strength and frequency, though there is 
usually no attempt to use the accessory muscles, and third stage 
contraction and retraction do not seem to be interfered with In 
this connection we may recall the classical experiments of Sir 
James "Y Simpson, who removed the spinal cord oj sows from the 
first dorsal vertebra downwards a few days before term Labour 
came on at the normal time and proceeded regularly In Routh’s 
case, a multipara who sustamed a fractured spme by a fall through 
a trapdoor when six months pr^nant, there was complete motor 
paralysis with analgesia below the distribution of the sixth dorsal 
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nerve Labour came on 261 days after the last menstrual penod. 
The first stage lasted tno hours, the second and quarter hours, 
and the placenta followed in five minutes There vras no post- 
partum hsemorrhage The patient's only sensation during a 
uterme contraction was a tight feeling m the epigastrium Death 
occurred six months later In Drummond Robinson’s Case 
“ durmg some of the uterme contractions the patient expeneneed 
a very slight nigglmg pam, but such a sensation was verj occa 
sional, and otherwise the labour was cntirelj painless ” 

Pregnancy m paralysed patients must be managed along 
general lines Tliere is no mdication for premature termination 
Caesarean section at term, followed bj sterilisation, is often 
the best treatment, and the wounds in the uterus and abdommal 
wall heal satisfactorily 
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DISEASES OF THE DUCTLESS GLANDS IN PREGNANCY 
Gl>cosuna and Diabetes 

The mere presence of sugar in the urine during pregnancj is 
usually of little significance It ina\ be due to the presence of 
lactose or to a phj-siological gljcosuna ^ erj rarely is it found 
on full im estigatioD to be due to diabetes 

Lactosuna Lactose is liable to be present in the urme at anv 
time during pregnancj labour or the pucrperium whencTer the 
breasts are more than usuallt actne It is therefore especial!} 
likelj to b“ found in the last three or four weeks of pregnancj , 
about the third daj of the puerperium when lactation is being 
established and at the tune of weunmg when the breasts become 
engorged It maj occur alone or partictdarK towards the end 
of pregnancj, may be accompanied gl>cosuiia It gnes the 
same reducing action with Fehlings solution as glucose and 
must be d stinguished bv special tests Those most commoolv 
used are as follows 

(1) The termeniaiuin Test This test depends on the fact that 
lactose IS not fermented bj jeast while glucose is It is carried 
out as follows A mixture of boded unne and fresh baker s veast 
IS put into an Emhom s saccharometer which is then placed m an 
incubator at 37° C or by the side of the fire for one and a half to 
two hours The presence of glucose is shown bv a collection of 
gas (carbon dioxide) at the top of the tube After fermentation is 
complete anj reducing substance left is lactose 

It IS best to put up four tubes as foUows (!) one containing 
yeast normal urine and glucose in order to test the activiU of the 
yeast (2) a tube contamiog normal unne and \east to see 
whether the yeast by itsdf produces COj , (3) a tube containing 
the patient s urme onlj , to ensure that the unne does not contain 
orgamsms capable of producing COj , (4) a tube containing the 
patient s •unne and yMet. 

(2) The Osazone Test Hus test is on the whole simpliT and 
quicker, and gives more definite information It can abo be used 
for the detection of glucose or lactose when the amount present is so 
small that It gives an mdefimte reaction with Fehlmg s solution To 
carry out the test three or four drop:> of phenyl hydrazine are 
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added to about 10 0 c of unneinatest tube, together with as much 
sodium acetate as u ill he on the point of a knife Tlie mixture is 
then boiled for half an hour and allowed to cool If glucose is 
present a crj'stalluie substance is obtained \\hich under the 
microscope appears as sheafiike bundles of jellow crystals, or 
more rarely as fairlj large rounded yellow masses with a pnckly 
surface (glucorone en,stals) Lactozone crystals do not usually 
appear until the urine lias been boiled for a much longer period, 
say one or two hours Under the microscope they are recognized 
by their characteristic yellow “ fluffy hedgehog appearance 

The lactose has been formed from glucose m the breasts From 
the breasts it may, in the absence of a free flow of milk be 
reibsorbed into the blood, whence it is excreted as lactose by 
the kidneys It has been shown that if lactose is injected into 
the blood stream directly, it appears m the urine as lactose y. hereas 
if taken by the mouth it, after entering the portal circulation, is 
converted into glucose and is used for the needs of the body 

The presence of lactose lo the urine is of no importance and 
requires no treatment 

Alimentary Glyeosuna A healthy person has an almost 
unlimited poi\er of storing carbohydrate so that even as much 
as 400 gm of glucose can be taken without causing hyper 
gly c'emia or glycosuria For some unknown reason but possibly 
because of increased suprarenal thyroid or pituitary actnity 
inhibiting the action of insulin this power is iriterfered with during 
pregnancy , and 50 gm of glucose or c\ en less is Inble to give rise 
to gly cosuria This defects e assimilation of sugar is found most 
constantly (about 100 per cent of cases) in the first tliree or four 
months, and is usually present from the very beginning of preg 
nancy It was therefore proposed a few years ago as a test for 
eirly pregnancy, but was soon found lo be unreliible, os it is not 
positive m all early pregnancies, and some conditions other than 
pregnancy interfere vMth assimilalfon of sugar, and therefore give 
a positii e reaction After the fourth month alimentary glycosuria 

•A ’ftSfi, 

Diagnosis The fasting blood sugar and renal threshold are 
normal There are none of the usual clinical signs of diabetes, 
such as thirst, pruritus, polyuria, etc In fact, the patient is 
usually in excellent health, and sugar is only found on routine 
examination It is usually ^ght in amoxmt and hardly ever 
exceeds 2 gm per cent A sugar tolerance test, however, shows 
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the following abnonnalities The curve at the end of half an hour 
or an hour has risen considerably above the normal threshold 
(0 18 per cent ) Its fall is prolonged so that at the end of two 
hours it has not j ct reached its original level The curve thus 
resembles that found in true diabetes As the latter ma% , in its 
early stages, show a normal fasting blood sugar * it will be obvious 
that during pregnancy the condition cannot be distinguished 
with certainty from true diabetes The diagnosis can only be 
made by following up the patient in the puerperium In alimentary 
glycosuria the tolerance curve rapidlv returns to normal, in 
diabetes it does not 

\Miile the certain diagnosis of alimentary glycosuria from 
dihbetes may thus be extremely ddDcult during pr^nancy, ^et*lt 
must be remembered that this condition is very common in 
pregnancy, while diabetes IS rare Therefore if a pregnant woman 
has a moderate amount of sugar in the urine and a normal fasting 
blood sugar, with no sxTnptoms of diabetes eien tliough the 
tolerance curve shows delayed storage of sugar, the chances are 
very strongly in favour of the condition being an alimentary 
gh cosuria and not diabetes 

Treatment None is necessary or advisable 

Renal Glycosuria In this condition the glycosuna is due to 
lowering of the renal threshold for sugar In the normal person 
sugar does not appear in the urine until the blood sugar rises 
aboieOlSgm percent In renal glycosuria there is an abnormal 
permeability of the kidne\ which allows sugar to pass over into 
the urine at a lower level than this for example at 0 14 per cent 
The condition is known to exist apart from pr^nancy , and indeed 
according to Graham is found m 1 per cent, of otherwise healths 
people Pregnanes , however, predisposes to it, jind Larabie even 
goes so far as to say that it is present in 45 per cent of pregnant 
svomen It may be found at any time but is most common at the 
sixth or seventh month Its cause is unknown but there seems 
to be a family predisposition to it, and it may be combmed with 
albuminuria, with or without hypertension The sugar may be 
present m the urine only after meals , in other cases it is present 
all day In the former the sugar threshold is fairly high m the 
latter it is low — probably below 0 1 gm per cent — the ordinary 
fasting level 

* The blood sugar values la Urn chapter refer to estanaboas made oa 
capillary blood. 
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Diagnosis The fasting blood sugar is normal, or may even be 
considerably below normal, and glyctsuria occurs even at blood 
sugar levels within the normal range With a sugar tolerance 
test the curve never rises to the normal threshold level (0 18 per 
cent ), and the blood sugar regains its ongmal level in two hours 
or less By careful ohservation the exact time at Avhich sugar 
appears m, or disappears from, the urine can be found, and a blood 
sugar estimation done then will give the renal threshold, which in 
this case is found to be low The glycosuria is little influenced by 
diet, and the usual symptoms of diabetes, such os thirst, polyuria 
and pruritus, are absent 

treatment No treatment is required 

Prognosis There is considerable difference of opinion regarding 
the seriousness of these cases Many authors thmk that they may 
end in diabetes mcUitus In the absence of an> definite knowledge 
regarding the cause of the condition an opinion on the prognosis 
can be formed only us a result of clinical experience ond this 
IS contradictory Tims several authors (Foster, d'ApnIe, 
Rosenberg, Anderodias and Dubreuii) have reported cases m 
which an apparently simple glycosuria in pregnancy persisted 
after dehverj , or reappear^ m a subsequent pregnancy as a true 
diabetes Graham, on the other hand, who has watched cases of 
renal glycosuria before, during and after delivery concludes that 
pregnancy has no effect upon it LabW says that not a single 
case of the alleged transformation into true diabetes lias been 
proved Jlclican says “ that the condition is harmless seems to 
be proved b> the fact that several patients have been examined 
who are known to have had glycosuria for many years” On 
general grounds it would appear that this must be the true view, 
when we consider the frequency of renal glycosuria in pregnancy, 
and the comparatively few women who suffer from diabetes 
mellitus during or after child bearing age In the meantime there 
IS need to examine all cases of glycosuria m pregnancy very 
thoroughly — quantity of sugar m a 21 hour specimen, blood 
sugar, and sugar tolerance, and to follow them up m the puer- 
permm Only by such systematic observations can the data be 
accumulated that arc necessary to enable us to decide finally 
regarding the prognosis 

Diabetes Melhtus Diabetes tends to cause stenlity, hence 
pregnancy in diabetics js comparatively rare At University 
College Ilospital there were only six diabetics among 0,500 
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ddiveries between 1927 and 1930 Statistics show that onlv 
about 5 per cent of diabetic women of child bearmg age conceive. 
The cause of the sterilitj is to be found in the changes in the 
gemtal organs Atrophy of the uterus and vagina, and sclerosis of 
the ovaries with complete disappearance of the follicles and 
smeDorrbcea bare been described b\ serera} obserreis, end 
Parisot has produced these lesions in rabbits bv an experimental 
gljcosuTia mamtained for several weeks ^lanj cases have now 
been reported in whicli the menses returned under insulin treat 
ment, m some even after thej had been absent for six or seven 
vears (Joslm) It is therefore to be expected that pregnanc\ m 
diabetics will be much more common in future than it was in pre- 
insulm dajs Thus Skipper states that in the London Hospital 
durmg the jears 1893-1932 onl> 2 per cent of married diabetic 
women under fort^ six J ears of age became pregnant, whereas in 
thejears 1923-1931 IS percent became pregnant. 

Diagnosis Chmcallj, there is m addition to the ghcosnna, 
more or less well marked acetonuria, polyuria, thirst, pruritus and 
wasting InsimpUglycosunatbesesymptomsareusual!^ absent. 
Estunation of the fasting blood sugar is all important. In 
pregnant women this is the same as in the non pregnant, namely, 
0 09 to 0 11 gm. p>er cent A fasting blood sugar of 0 13 gni per cent 
IS diagnostic of diabetes if such rare causes of hvpyerglycscmia as 
hj-perthiToidism and infection can be excluded. 4 nonnal blood 
sugar, however, does not exclude diabetes, and in even case where 
there is a possibihtj of diabetes it is advisable to do a sugar 
tolerance test. This test is done on a patient who has had no 
breakfast. A sample of blood is taken for estimation of the 
fasting blood sugar Fiftj gramsof glucose are then given bv the 
mouth and the blood sugar estimated everj h.ilf hour for three 
hours The highest level of blood sugar reached after giving the 
glucose should not exceed the normal renal threshold for sugar, 
t c , 0 18 gm. per cent,, and the original level should be reached m 
about two hours If the patient is dderl^ — over forty — it may take 
three hours, but longer than this indicates Interference with the 
storage mechamsm and is characfmstic of chabetes though we 
have previously seen (p 441) that it may also be found temporanlv 
m alimentary glycosuria In the latter, however, the curve 
becomes normal after dehveiy In diabetes the abnormsl curve 
persists Before earning out this test it is necessarv, as in 
estimating the fasting blood sugar, to ensure that the patient has 
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had a full diet for at least two or three days containing a normal 
alloivancc of carbohydrates 

E-very pregnant %soman in whose urine glucose is found should 
liave a twenty four hour specimen examined every month and 
in the last three months, every fortnight, till dehrery 

Climcal Course of Diabetes tn Pregnancy It is well knpwn that 
in pregnancy there is n special tendency to acetonuria According 
to Van Noorden it is present in 30 per cent of normal pregnant 
women In the pregnant diabetic this tendency is much more 
marked and more so even than m the non pregnant diabetic 
because for some unknown reason pregnancy diminishes the 
power of assimilating carbohydrates It is said that this is loner 
m the first than m the second half of pregnancy because in the 
later months foetal insulin is available for the mother In 
support of this view it has been noted that carbohy drate tolerance 
diminishes rapidly after death of the foetus t« utero Then there 
are the expenraenta of Carlson and his co workers They 
remov ed the pancreas from pregnant dogs, and found that as long 
as the placental circulation remained intact no hyperglyciemia 
occurred, but that it occurred rapidly after delivery In a case 
of twin pregnancy Laurence showed that while up to the 27tli 
week carbohydrate tolerance deteriorated from tlie 28th week 
till the end of pregnancy a great improv ement, to the 
extent of 10<3 gm of carhohydrate daily, took place, and 
this increase of tolerance was not maintained after delivery 
These facts may have an important clinical bearing for in 
toxtcmia complicatmg pregnanev in o diabetic woman the foetus 
IS apt to die in vfero, and coma mav be precipitated It must 
be said, however, tint recent work throws considerable doubt on 
tins view of the importance of fcetal tnsulm to the mother 
Skipper reviews the evidence ond concludes tliat although a gam 
in carbohydrate tolerance sometimes occurs in the latter half of 
pregnancy “ there is no good ev idence that this is due to the 
transmission of insulin from foetus to mother ” 

Such common sy mptoms of diabetes as thirst, polyniria, pruritus, 
loss of strength etc , tend to become worse during pr^rmney. 
But the most characteristic feature is the tendency to a fulOTnating 
ketosis It IS almost certain that diabetic coma is due to poisoning 
by ketone bodies, ond consequently during pregnancy there is 
a special tendency to go into coma This is most likely to 
occur during labour, while ditrmg pregnancy infectiv e conditions. 
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such as pyeUtis, may precipitate it In the puerpenum there 
IS an increased Lability to infection, probably from loss of 
resistance The fcetus is liable to die in utero if there is severe 
ketosis, and in diabetic coma it practical!} alwaj-s perishes It 
IS then usually retained for a time and is expelled in a state of 
maceration 

Diabetes and Fufwtw Hesseltme and Campbell ha^e sho^vn 
that diabetic patients who have vnilvitis are mvariablj infected 
by vagmal thrush, and that the itching is due to this parasite, 
Oidium albicans, and not to irritation caused b> sugar Its 
growth IS favoured bj raoist surfaces has mg an acid reaction 
and contammated bj glucose The recognition and treatment of 
this mfection are discussed at p 538 

Predisposition to Toxaemia tn Diabetes There is considerable 
evidence to show that pregnant diabetics hav e for some reason a 
special Iiabihtv to develop pre eclamptic toxsmia and eclampsia 
^iscdla ^\’hlte reporting on 257 pregnancies m 180 diabetics in 
Joslm s clinic m Boston states that the incidence of eclampsia 
wasSpercent compared with 0 3 per cent in all patients Hemck 
and Tillman foimd that m 12 out of 67 pregnancies m 56 diabetic 
patients the blood pressure ranged from 150 to 180 svstolic end 
from 00 to 120 diastohc If this is confirmed it is natural to seek 
the explanation m endocrine changes common to both disorders 
and we shall see later (p 451) that attempts have been made to 
implicate the anterior pituitarv gland Meanwhile it may be 
observed that the occurrence of toxamia maj be sufficient to 
account for the frequent occurrence of intra uterme death of the 
fcetus in cases where ketosis is perfcctlj controlled and thus for 
the contmued high fcetal mortalitj since the mtroduction of 
msulin There seems to be an increased tendencj to hvdraromos 
m diabetes Jand this is believed to be due to the high concentration 
of sugar m the liquor ainmi stimulating the ammotic epithehum 
to more active secretion Excessive degrees are less often seen 
smce the introduction of uisulm 

Prognosis Before the proper dietetic management of diabetes 
was understood pregnancy in a diabetic was almost always 
disastAus for both mother and child ^Vhitndge Williams, in 
1909, collected from the literature sixtj six cases with an imme 
diate maternal mortality of 27 per cent while an additional 
23 per cent died within two years Alatthews Duncan, m 1882, 
reported in sixteen cases a maternal and fostal mortality of 68 
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and 47 per cent respectncly The chief danger to the mother is 
coma The coma is most like}} to come on during labour, 
probably because m labour there is an increased and imperfect 
metabolism of fat and consequent increased ketosis Another 
cause may be chloroform or ether anssthesia, both of which 
lower the carbohydrate tolerance For the fmtus the results m 
pre insulin dajs were no more favourable than for the mother, 
for intra uterine death occurred in half the cases In \Vhitridge 
l\illiams senes above referml to, the fcetal mortahtj was 41 per 
cent The feetus might perish tn ultra at any time, but most 
commonly in the last half of pregnancy, often being retained 
tfi utero for some time after Even when bom alive and at 
term, the child had but a slender hold on life, and often died 
v\ ithm a few days It was often unnatural!} large and fat and 
this may have accounted for the high neonatal mortalit} as it 
was liable to be injured during delivery The undue weight is 
sufflcicnllv accounted for b\ the maternal and foetal hvper 
glycsmia (vide infra) uitd the consequent supciabumlant supply 
of carbohjdrate, though it has reccntl> been suggested (Priscilla 
Wiite) that it IS due to hj perprolamcmia Tlie cause of mtra 
uteruie death vvas formerlj behexed to l>e ketosis but this now 
seems doubtful 

Since the dietetic management of diabetes has been understood 
and especially since the introiluction of insulin, the outlook 
for the mother has been transformed "Walker concludes from 
a review of eighteen coses treated bj modern methods that 

(1) there is now no reason to terminate pregnancy, and no reason 
why a pregnant woman should not give birth to a hvnng child , 

(2) there is no special incidence of puerperal infection , and 
(8) pregnanej does not seem to liave anj ill effect on the diabetes 
Skipper in 1Q33, collected 318 cases from tlie literature, all 
treated since 1923 The maternal mortalitj was 12 7 per cent 
and the fcctal, including abortions, was 45 2 per cent In bis own 
senes of thirtj seven diabetic pr^nancies in the London Hospital, 
though there was no immediate maternal mortalitj , the fcetal was 
40 5 per cent Ilemck and Tillman of New York report that in a 
senes of C7 pregnancies in 50 patients, onlv 3S infants survived 
the neonatal period (one month after birth) In 11 cases the 
pregnancy resulted m still birth or neonatal death, in 4 in spon* 
tnneous abortion, while in 14 abortion was induced Johnstone 
(19SS») states that in the last ten years 2D pregnancies in 
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18 pat ents m the Edinburgh Rc^al >Iatem^t^ Hospital did not 
result in any maternal mortality, but the total mortahty was 
35 per cent It appears therefore that though the maternal 
mortalitj has diminished almost to \aiushmg pomt there is httle 
change in the total mortality The reason for this is not fully 
known It was till recently believed that total death was due to 
ketosis and that if this could be controlled the totus would sumve. 
The occurrence of total death honeier in several cases (see p 446) 
in which there was no ketonuna shows that this is not true It 
IS probable that the explanation is to be found m hjpertensne 
toxffimia to which we have seen that the diabetic patient seems 
to be especially liable (p 446) 

It IS now well established that the islands of Langherans m 
the pancreas of the new bom infant are hypertrophied as was 
first pointed out in IS^O by And^rodias and Dubreuil This is 
prohablj due to the high blood sugar in the totus and the greater 
call for ins ulin to deal with it Its clinical importance lies m the 
fact that the infant soon after birth is liable to suffer from fatal 
h^Tiogl) c«mia A close watch should therefore be kept on the 
blood sugar for some time after birth until the islands readjust 
themselves and it is a wise precaution to give extra sugar bj the 
mouth for the first month. If the infant is usable to swallow 
10 e e of a 10 per cent solution of dextrose should be given into 
the buttock and repeated as mdicated b} blood sugar determma 
tions 

Skipper like Walker is of opinion that if diabetes is well 
treated pregnancy has no permanent deleterious effect on the 
carbobidrate tolerance of the mother This lias also been our 
experience at University College Hospital 

There is some though not conclusive e«dence that congenital 
abnormahties are unduly frequent in the f etus especiallj heart 
lesions gastro-mtestmal atresia and Alongohan idiocy 

The Fcetal Blood Sugar The relation between the total and 
maternal blood sugar is of great interest There is usually a 
total hyperglj csemia but less than that of the mother Vo 
doubt m the first instance the total and maternal blood sugars are 
equal but the former is subsequently somewhat reduced by the 
total insulin In a case recorded by Umber in which Cssarean 
section was carried out on a comatose woman careful observations 
W'Te made with the foUowmg results The mother s blood sugar 
at the time of delivery was 453 mgm per cent the cord blood 
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sugar "vras 275, the liquor amaii su^ir 188, and that of the child 
soon after birth 91 In Lawrence’s case Ctesarean section was 
done on account of scr ere nephritis complicating diabetes, and 
bmo>nilar twins w ere born In the cords the blood sugars were 
86 and 68 mgm per cent , and the mother’s blood sugar at the 
time was 150 In a case in Universitj College Hospital the 
following results were obtained The mother’s blood sugar after 
dehverj was 450, the cord blood sugar was 200, the child’s 
immediatclv after birtli was 15C, and the liquor amnii sugar 90 
The child weighed 11 lb 9 oz 

The relation between the fcetal and maternal blood sugar is of 
importance in regard to the origin of the liquor ammi — whether 
it IS of maternal or of fcctal origin As the liquor ammi m diabetes 
contains large quantities of sugar, if the fcctal blood sugar were 
normal the liquor could only obtain its sugar from the maternal 
blood, and the origin of the liquor amnii from the maternal blood 
would then be established, though of course the fcetal blood would 
not be excluded as an additional source As however, there is 
also a fcetal hvpergl> csnita no such claim can be made 

Lialihii/ of the Child to Congenital Dtahetes There is no risk 
whateser of this A few cases ha\e been recorded of gljcosuna 
in the child shortly after birth Tins, howeser, is no evidence of 
diabetes, but is simpl> due to the hj-pcrgl) cTmia present at birth, 
which passes awa) s cry soon One cose, that of Ambard, desers es 
mention The mother hod severe diabetes in her 8th pregnaticj. 
Labour was induced prematurel> The cord blood sugar was 
2 12 mg per cent and the mother’s at the same time was 288 The 
child lued tweiit) one hours, and just before death had a 
gljcosuna of 12 parts per 1,000 The pancreas showed inter and 
intra lobular sclerosis with atrophj of acini the islets being well 
preserved and numerous Probablj this case was reallj one of 
syphilis, as fibrosis of the pancreas is a common manifestation of 
that disease m the infant, and the prevuous obstetric history 
was distinctly suspicious Ihc question of inheritance of a 
predisposition to diabetes is considered on p 110 

Treatment of Diabetes i« Pregnancy While the treatment of 
the diabetic patient should, whenever possible, be in the hands of 
a phjsician the general principles underljing it, which are verj 
simple, should be known to the obstetrician and may be briefly 
stated ns follows Tlie fundamental fault m diabetes is a failure 
of insulin which normallj keeps the blood sugar at a constant lev el 

AXTKXITU CAU. is 
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by changing part of it into gl^ cogen which is deposited m the h> er. 
Hj'perglj csmia therefore occurs if insulin is deficient, and when 
the blood sugar lei el exceeds the renal threshold for sugar (180 mg 
per cent ) glucose appears m the urine ^•ow the complete 
metabolism of fat depends on an adequate supplj of carbohj drate 
If the carbohj drate in the diet is insufficient, or what is the same 
thing, if the carbohj drate supplied cannot be utilised, fat is 
imperfectlj burnt up, and products of incomplete oxidation of 
fat, VIZ , acetone and kindred substances, appear m excess m the 
blood (ketosis) and thence pass into the urine (ketonuria) The 
aim of treatment is to preient this ketosis bj suppljnng sufficient 
carbohj drate in the diet, and bj administering sufficient ins^n 
to ensure its utilisation It should also be remembered that if 
too much fat is gn en in proportion to the amount of carbohj drate, 
there will be a tendencj to the excessAe and imperfect oxidation 
of fat and the production of ketosis Hence it is a principle of 
treatment that the carbohjdrate content of the diet should be 
high and the fat content low 

Enough insulm, or the more slowly absorbed protamine zme 
insulin (which has the advantage of keeping the blood sugar at a 
more constant le^el), is given to change the excess of blood sugar 
mto glj cogen, but as there is aUvajs a danger of giving too much 
and thus producing hj-pogljcseraic coma it is a wise precaution 
to give only sufficient to keep the blood sugar at or just shghtly 
above the threshold level, so that there is ahvajs a trace and no 
more of sugar in the unne At the same time the {at and eaiho- 
bydrate content of the diet and the amount of insulin should be 
so adjusted that the urine is kept free from acetone 

There is as much need as in pre-msuhn dajs for general 
care, especially rest, freedom from worry, avoidance of chills 
and exposure to infections which are liable to precipitate coma 
A moderate amount of exercise is beneficial, as it helps 
the metabolism of sugar From the beginning of pregnancj, 
the patient should be under the supervision of a competent 
phj’sician who will co-operate with the obstetrician through 
out At the start of treatment, a week or two m hospital is 
desirable so that the diet may be properly adjusted In general, 
the management follows the same lines as m the non pregnant 
diabetic, but the greater dango^ of ketosis must be kept m mmd 
and the diet so arranged that it is relativelj rich m carbohj drate 
(200 gr carbohjdrate) and poor m fat The urine should be kept 
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acetone free, insulin being given, if necessarj, to accomplish this 
It must be carefiilly watched, especially during the later months, 
when the urine should he examined at least once a iveek, and 
immediate!} if the patient does not feel well I^the renal threshold 
IS low it may he impossible to keep the urine sugar free without 
precipitating hj'pogljcscmia In these cases the urine sugar 
should be kept as low as possible by gi\ ing the maxunum dose of 
insulin that the patient can tolerate On account of the great 
liability to coma during labour, the patient may be prepared 
for delnery by Insulin and cosenng glucose (20 umts of insulin 
and 40 grams of glucose) gnen at the onset of labour A smell of 
acetone in the breath, drowsiness and most important of all a 
large amount of diacetic acid in the urine, as shown by a Bur 
gundy red colour with ferric chloride solution, at any time gives 
warning of impending coma In such cases energetic treatment 
must be started immediately The diet should be stopped , 
50 gm of glucose and 25 umts of msuhn should be given tliree 
hourly until the Rothera reaction m the urine is negative A 
situation so dangerous for both mother and frelus should, however 
never he allowed to develop, for the accumulation of ketone 
bodies in the urine can be recc^ised in its early stages by the 
deep purplish blue tint with sodium nitro prusside — the Rotbera 
test Acetonuna is always on indication that the patient needs 
more carbohydrate The diet should therefore be enriched with 
starchy foods, and if this causes glycosuria the insulin should be 
increased sufficiently to prevent it 

Wc have already seen (p 446) that there is considerable ev idence 
to show that the diabetic patient has a greatly increased tendency 
to develop prc*eclamptic toxicmia and eclampsia Priscilla hite 
and her co-workers have rccentiv claimed that the toxaimia is 
preceded and accompanied by a hy^perprolanicmia and by a 
diminished excretion of ccstrm and pregnanwhof thus supporting 
the findings of Smith and Smith (p 810) on toxiemia m the 
non diabetic By administration of massive doses of cestrm 
150000 to 300000 JV darfy «s pmg}’iion P and (vogestlo to 
the form of 10 to 20 mg of proluton daily, they' controlled the 
byperprolAn'cmia and reduced their fcetal mortality in a senes 
of 9 cases from 30 per cent to 0 per cent As prev lously stated 
(p 310) other workers hav c foiled to confirm the presence of high 
serum prolan in toxiemia though it is agreed that the excretion 
of ccstrm is diminished Final judgment on this matter must 
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therefore in the meantime be suspended Credit must be given, 
however, for the e'ccellent results following hormone treatment. 

The choice of the itieihod of delivery must be made after considera 
tion of all the circumstances "We have alreadj seen {p 447) that 
the foetus is ven liable to die tn utero even when ketosis is 
controlled This danger increases as pregnanfcj advances and is 
verj great after the 3Cth week In consequence ne now adnse 
Ca:sarean section as soon as the child is viable, vtz , as soon after 
the end of the 36th week as possible, in all cases where the mother 
wants to be sure of a living child It must be remembered too that 
the child IS often unnaturallj large, and this alone ma\ render 
CiEsarean section advisable Again, there can be no doubt that 
the risk of severe ketosis developing during labour, especiallv if 
labour is prolonged, is a very real one, and unless the most ngid 
supervision of the urme can be mamtamed throughout, the 
danger of losing the child is so great as to make Csesarean 
section a desirable oltematne, particularl> where the child's 
bfe IS of great importance, as it so often is in the diabetic 
Again, if the patient has the desired number of cbDdren, 
Cesarean section with sterilization is good treatment, ^r she 
may be allowed to go through labour' per t'loi noturales, and 
sterilization may then be earned out at the end of the puerpenum. 
If a general anssthetic is necessary at debverj, gas and o'Qgen 
should be preferred to chloroform or ether, which lower 
earbohjdrate metabolism, and may precipitate coma Caesarean 
section may be carried out under spinal or local anaesthesia 

There appears to be no reason whv breast feeding should not 
be allowed as modem diabetic diets contain adequate amounts of 
carbohj drate The special babilit> to infection in the puerpenum 
must be kept in mind Hj-poglvc-Tima is liable to occur in the early 
days of the puerpenum, probablv from the transformation of 
glucose mto lactose in the breasts In administering insulin in 
the puerpenum this special danger should not be forgotten The 
danger of death of the infant from h^ pogh ciemia has been already 
referred to (p 448) 

Diabetes Insipidus 

This is a rare complication of pregnancj Recent yvork bj 
Beattie shows it to be usually due to a lesion m the supra-optic 
nucleus of the hj^iothalamus, which has nene tracts connecting 
it with the pituicj tes in the posterior lobe of the pituiterj As 
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these pituicyt^ are the source of the onti-dmretic hormone, it is 
apparent that if they fail to function polyuria ^ill follow Con- 
genital or acquired syphilis, by causing basal meningitis, ma\ bring 
about the same result Pregnancy does not seem to have any 
influence on the disease, which has usually been establislied before 
the pregnancj began, though in a case reported by Fruhinsholz, 
and m one that occurred in University College Hospital m 
1930, the disease appeared to liave started during a pregnancy 
and afterwards persisted In a case reported b> Anselmmo and 
Hoffmann, the disease appeared m two pregnancies and got well 
in tlie puetpermm , it may have been due to the enlargement 
of the anterior lobe of the pituitary which occurs, m pregnancy, 
causing pressure on the posterior lobe 

The symptoms are characteristic , enormous quantities — from 
25 to 40 pints of pale watery urine of low specific gravity {1001- 
1003)— are passed, it contains no albumin or sugar There is 
excessive thirst and the patient drinks about as much fluid as she 
passes urine The thirst and the frequent calls to empty the 
bladder interfere with rest and sleep, but apart from that there 
IS little complaint, and there is no wasting Pregnancy continues 
normilly till term, there is no til effect on labour and the child is 
of normal size and weight, and does not inherit the disease In 
our case there vvas considerable excess of liquor omnii which made 
it diUcult to get about, but tins was probably a eomcidence 

Diagnosis must be made from hysterical polymria by the 
absence of other signs of hysteria, from diabetes mellitus by the 
absence of sugar in the urine, and from chronic nephritis by the 
absence of albumin and casts 

Treatment is largely symptomatic Tlie main object is to 
control the polynina so that the patient may have a fair amount of 
rest and sleep This is best done by the hypodermic injection of 
pituitary extract, i c c thnee daily , or vasopressin which con- 
tains the anti diuretic principle may be used instead if there is 
reason to fear the oxytocic action of pituitrin If the patient 
objects to repeated injections, intm nasal medication may be used 
instead, and appears to be equally etficacious (Futcher) A 
tampon of cotton wool soaked in 0 5 to 1 c c of pituitary extract 
IS inserted into the nostril two or three times daily , or 1 c c of 
the extract may be diluted with SO c c of normal salmc solution 
and the mixture sprayed into tlie nostril several times daily, 
llleakcly found pituitary snuff (Martindalc) satisfactop m a case 
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under lus care er metfaod is adopted, it is an important 

practical pomt to give a treatment just before going to bed, so as 
to ensure a good night’s rest The anti-diuretie effect of a dose 
does not usually last for more than four to six hours. 'Moderate 
restriction of water intake is adnsable, but this must not be 
overdone The Wassermann reaction should be taken, and if it 
IS positn e, or if there is other reason to suspect the presence of 
congenital or acquired syphihs, anti syphilitic treatment should 
be pushed Hemck in one case obtamed an apparently permanent 
cure by lumbar puncture and the withdrawn! of 5 c c of fluid 
Premature interruption of pregnancy is not indicated 
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CTiAPTER XXIX 


DISEASES OF THE DUCTLESS GLANDS IN PREGNANCY 
Disez^es of the Thyroid Gland 

As was first pointed out by Freund tn 3882, enlargement of the 
thyroid gland is a normal occurrence in pregnancy Lange (1890) 
found that of 133 pregnant women the gland was \ isibly enlarged 
in 103, and that, of the 25 patients in whom no enlargement was 
found, 18 developed severe albuminuria This hypertrophy has 
by some (Oliphant Nicholson) been regarded as important in 
protein metabolism, and it bas been supposed that the absence 
of it predisposed to eclampsia The enlargement, which is diffuse 
and affects equally all jiarts of the gland, is not, as was formerly 
believed, due to congestion, but is a true hyperplasia comparable 
to that which occurs at puberty, and even during menstruation 
The enlargement ma> be due to the thyrotropic horifione produced 
by the anterior pituitary , as it has been shown that if this is 
injected into guinea pigs it can cause hy'pertrophy and hyperplasia 
of the thyroid The enlargement first becomes noticeable about 
the fourth month, and increases until delivery In the puerpenum 
it gradually diminishes, and by the fourteenth day the size has 
usually returned to normal During pregnancy the basal metabolic 
rate increases until at the end of pregnancy it may be 20 to 25 per 
* cent above the normal Possibly some, at least, of the nervous 
symptoms met with in pregnancy, eg, tachycardia, insomnia, 
hypertension, etc , are due to slight hyperthyroidism It has been 
suggested, too, that it has some causal relationship to hyperemesis 
gra\udarum. 

Exophthalmic Goitre 

This disease, at least in its severer forms, is comparatively rare 
jf} fvegaAsnuj', because ot its teiidescy io caass airaphy af the 
genital organs and sterility Crqom met with H cases in 15,000 
deliveries, ’Meyer 14 in 41,000 In the Mayo clinic there were, 
from 191C to 1020, 5,0i3 women with exophthalmic goitre, and of 
these 82 were pregnant (0 6 per cent ) It is generally agreed 
that it is more frequent in pntatc tlian in hospital practice - 

Ejfeci of Pregnancy on the Duease It has until recently been 
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the general belief that exophthalmic goitre tias in the large 
majority of cases made worse bj pregnanej For this belief, 
Seitz’s paper of 1913 is largelj responsible He collected 112 cases 
from \arious sources and found tliat in 40 per cent the disease 
was unaffected bj pregnmey or the pucrpcniim, and csen occa 
sionally seemed to be slightly impro\ ccl In CO per cent , how e\ er, 
the sjTnptoms became worse during prcgmucy According to 
Stowe, the disease may get worse in succeeding pregnancies, or 
even change its type lie records a case m which the patient had 
simple goitre in her first pregnancy winch grew rapidly m the 
second and third, and m the fourth look on the characters of true 
Grases’ disease 

Hussey, Plummer and Bootliby, from a study of thirty two 
pregnancies complicated by exophthalmic goitre in the Mayo 
clinic, concluded that there ts no etidence that pregnancy tnjluenees 
the course of the dtscase cither for belter or worse Though some 
of the patients said they felt better during the pregnancy and a 
few that they did not feel so well, the \ariations were no greater 
than one would expect to occur in the disease apart from pregnancy . 

Influence of the Disease on Pregnancy TTiere is no CMdence 
that exophthalmic goitre unfax ourably affects the course of 
pregnancy Of the 32 cases observed in the Mayo clime, 23 
were delivered at term, 2 a^rted, 2 were deln ered prematurely, 
2 were pregnant at the time of writing, and 3 were not traced 
One of the abortions occurred at six weeks and the other at tliree 
months, seventeen days after a second hgation of the superior 
thyroid artery From experience of J8 cases, Clute and Daniels 
came to the same conclusion , 15 of them had partial thyroidec 
tomy during pregnancy and all went to term and had normal 
children The other three also went to term and thyroidectomv 
was done after delivery Seitz, on the other hand, concluded 
that there was some tendency to abortion and fatal death Among 
his 112 cases, spontaneous abortion occurred three times, three 
times a macerated fcctus was bom, and three times the patient 
went into premature labour It is doubtful whether this proper 
tion IS higher than might be met with in normal pregnancy It 
is said that there is a tendency to premature separation of the 
placenta and consequent antepartum hasmorrhage (Groom), 
but even Seitz thinks the risk hw been over estimated, and no 
case occurred in his series 

Influence on Labour The chief danger in labour is heart 
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failure from toMc mj ocardiUs and to obviate this interference 
application of forceps may be necessary enrlj in the second 
stage Seitz however found that m his senes the operative 
delivery rate was not abnormally high It is said that on account 
of diminished coagulability of the blood there is a tendenc> to 
jjostpartum liccmorrhagc Croom met with se\erc postpartum 
hsmorrliage m one of his 12 cases The patient made a slow 
recover) folloived b) marian and uterine atroph) and permanent 
amenorrheca Postpartum himorrliage occurred in eight of 
Seitz s cases but none were fatal From congestion temporary 
enlargement of the gland often occurs d inng deli\ ery 
Clinical Features The signs and symptoms of the disease are 
well knoivn and no special description is needed Jicrc It must 
hoivei er, be pointed out that in particular cases certain s)Tnptonis 
or groups of symptoms may predominate Thus the effect on 
the circulatory system may be the most outstanding feature 
with palpitation tachjcardia dyspnoea on slight exertion and 
cardiac murmurs Again the disease may chiefly affect the 
nervous sjstcm and such s>'mptoms as sleeplessness nervousness 
or depression of spirits predominate in the clinical picture Or 
manoUier the alimentary system may bear the brunt atidmdigcs 
tion vomiting and diarrhom with eniaciatioi arc most marked 
Hyperemesis may be very severe as in a case reported by Stowe 
which ended fatally with yaumlicc and diarrhcea 
Diagnosis Mfhen tlie disease is well established this presents 
no difficulty but the slight cases arc liable to be orcriooked 
Nervousness and a tendency to tachycardia and palpitation may- 
be the only outstanding symptoms I nt there may be functional 
cardiac murmurs — goitre heart (p 382) It is probable that slight 
unrecognised degrees of hypcrtbyToidism explain the occurrence of 
thefunctionalcanliacdisturbancessooften met with in pregnancy 
It should be remembered tliat cvophtbalmos may be absent The 
eye signs such os those of 1 on Graefe "MObius etc with fine 
tremor exaggerated tendon reflexes and nervousness are all im 
portant m diagnosis Glycosuria is not uncommon The basal 
metabolic rate is important but as there is a 20 to 25 per cent 
increase m this towards the end of normal pregnancy , it must be 
greater than that to be sigmficant It is important to note that the 
disease may dnelop for the first lime »n pregnancy and then ts apt to 
set w suddenly uM nausea and wswi/ing so that it is very liable to 
be mistaken for hyperemests gnmdarum Tins happened in 2 of 
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Mussey’s 32 cases In such cases the \omiting is relieved com* 
pletelj by Lugol’s solution 

Management during Pregnancy This should be, in the first 
instance, along expectant lines Diet and hygiene should be 
regulated, and this is often sufilcient to keep the disease m check 
Absolute rest m the recumbent position and freedom from excite 
raent and worrj should be enjoined in the more severe cases Tea, 
coffee, alcohol and tobacco should be a> oided Foods prepared with 
milk are best, and cereals, i^gs, buttered toast or bread maj be 
gi% en Butcher’s meat and meat soups should be ai oided, but 
chicken and white fish may be eaten in moderation Improvement 
maj be looked for, or at least the disease maj cease to progress 
in the last half of pregnane) Such dnigs^as Lugol s solution, mlO 
twice daily, strontium bromide, pheno barbitone 1 gram three 
times dail), or quinine hjdrobronude gr 10 tbrice dailv maj be 
tried X raj 8 or radium maj be appbed to the neck, and oeca 
sionally seem to do good Robinson had good results in 15 eases 
of mild Graves’ disease bj giving parathjToid and calaum lactate, 
gr of the former and gr 20 of the latter, each night The 
improvement dunng pregnanev was marked and all had normal 
labours 

If progress is not satisfactorj , after a fair trial of the treatment 
outlined abo\ e, two courses should be considered, namely termina 
tion of the pregnanej or partial tbjToidectomj If the feetus is 
viable, that is over tfautj file weeks, induction of premature 
labour is justifiable This was done eleven tim es m Seitz’s series 
of 112 cases , 9 of these improved after dehvery, one did not 
improve, and one died Now, howe'er, that subtotal thyroidec- 
tomy has become such a safe operation, it is usually preferable, and 
IS certainlj the proper line of treatment when the foetus is not 
viable Accordmg to Gute and Daniels, the nsk of premature inter- 
ruption of pregnancy after thjToidectomj is n^ligible, and it did 
not occur m anj of the fifteen of their cases in which the subtotal 
operation was performed They state, moreo'er, that it can be 
carried out with safety to mother and child One lobe of the 
thjToid, the isthmus and a portion consisting of one half to one- 
sixth of the other lobe should be reroosed A week’s rest before 
operation and Lugol s solution are advisable 

Management of Labour Labour is usually uncompheated 
Heart failure from toxic rajocaiditis is the chief danger The 
mdications are to conserve the patient’s strength, and to guard 
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against heart failure and postpartum liaimorrhage. If the 
second stage is unduly prolonged it may be terminated early by 
forceps, and if there is dyspnoea, oxygen should be administered. 
In Seitz’s series the frequency of instrumental delivery was, 
however, scarcely greater than nonnal. 

Efffct on the Child. The child is usually born aln'e and at 
term. The possibility of a shght increase m the tendency to abor. 
tion, to premature labour and to mtra uterine death has been 
already referred to (p. 456). The question of transmission of the 
disease to the child is of great interest. Seitz states that congemtal 
exophthalmic goitre is very rare, and certainly none occurred 
amongst his series. Cli/ford White described a unique ease of 
which the following are the particulars • pnmipata, aged twenty- 
three, married ten months, first came imder observation at the 
5lh month of pregnancy vehen she was found to hav'e Graves’ 
disease. All the symptoms progressively mcrcasetl os the preg- 
nancy advanced- When admitted in labour the pulse vras J20, and 
the fcetal heart beats uncountable, but nell over 200 lUter birth 
the child’s heart rate was still ov er 200, its eyes were prominent 
and staring, there was hue tremor of the hands, ond a loud murmur 
was audible all over the pnccordium. It weighed 4^ lbs., and lived 
thirty-five hours. Histological examination of the thyroid 
showed the changes characteristic of Graves* disease. A >ear 
later the patient was again delivered of a dead born child with 
no abnormalities. There is some evidence that the tendency to 
Graves’ disease is inhcrited.and ncconling to GcUliorn the tendency 
is transmitted through the female descendants He records a 
case in which tlie mother liad Graves’ disease in pregnancy and 
her three daughters, aged sixteen, fifteen and ten years, developed 
the disease almost simultaneously. 

The Question of Marriage and Pregnancy. If the disease is only 
slight, marriage and pregnancy may be allowed If it is fully 
established it is better to forbid both, at any rate until a cure, 
partial or complete, has been eltected. Berry is emphatic about 
tlia £>f xixojrxsffc jw >he joadder casfs- "In rases rtj 

moderate sev'erity,” he gays, “ the disease often comes to on end 
if the patient marries, and it is my custom, when consulted on 
this point, to advise that the patient should, if possible, marry. 
With regard to advanced cases in which secondary degenerations 
have berome established, especially permanent dilatation of the 
heart, the case is somewhat dilterent. Such cases should be dealt 
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vfith as regards marriage and pr^nancy on the same lines as 
other advanced cases of heart disease ” Clute and Darnels hold 
that pregnancj m hj-pcrthjToidism “ is an added burden and 
should be a% oided if possible ” 

Parenchymatous Coitxe 

Unlike exophthalmic goitre, this disease, othennse knosm as 

colloid goitre,” or ” bronchocele,” is not uncommon in preg* 
nancy, as it has not the same tendency to cause stenlitj For 
example oakham has recently recorded an incidence of 60 per 
cent amongst 937 consecutive pregnant patients in the goitre 
area of Michigan 111 It must be distinguished from phj siological 
hypertrophy occurring during pregnancj The latter is always 
uniform but m colloid goitre the enlargement though it maj be 
uniform, may affect one lobe, or the isthmus dnl\ A pre-existing 

coUoid goitre usually enlarges, sometimes rapid!}, during prcgnsncj, 
and does not so constantly undeigo regression m the puerpenum 
as the physiological hypertrophy does, or may e% en contmue to 
de> elop In spite of the fact that it grows during pregnancy, 
very few cause troublesome pressure symptoms, the trachea 
bemg nearly always able to accommodate itself to the new 
conations Of 149 cases'recorded by \on Beck 144 were without 
influence on the pregnancy or labour, though slight dyspncca 
often occurred, and there was a tendency to bronchitis Not 
infrequently in the first half of pregnancy slight thyrotoxic 
symptoms were observed whicli disappeared after the fifth month 
1 oakham found symptoms of hyperthyroidism in thirty five 
(S 7 per cent ) of his 937 patients Rubsamen found mjunous 
effects in seven out of 237 cases Betrostemal goitres are 
particularly dangerous, and rapid enlargement from bffimorrhage 
or from inflammatory or malignant changes may cause serious 
compression or even death from asphy^cia but such occurrences 
are onlv recorded in the older bterature Retrosternal goitre 
may be diagnosed by X rays, a deep round shadow being seen in 
the middle line behind the upper part of the stemum Yoakham 
emphasises the high incidence oi congenital goitre m the inlant — 
60 per cent of his cases By giving the mothers ‘ iodised salt ” 
(common salt containing 0 02 per cent of loduie) in their food he 
not only caused a prompt decrease in the size of the mother’s 
goitre but also reduced the inadence of congenital goitre to 
4 per cent The salt should be taken throughout the entire 
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■with as regards marriage and pregnancj on the same lines as 
other advanced cases of heart disease ” Clute and Darnels hold 
that pregnane} in h}pertbyroidism “is an added burden and 
should be asoided if possible ’ 

Parenchymatous Goitre 

Unlike exophthalmic goitre, this disease, otherwise known as 

colloid goitre,” or ** bronchocele,” is not uncommon m preg 
nanej as it has not the same tendency to cause steriht} For 
example \oalJiam has recently recorded an mcidence of GO per 
cent amongst 937 consecutive pregnant patients m the goitre 
area of SLchigan, lU It must be distinguished from phj-siological 
hypertrophy occurring dunng pregnancy The latter is always 
umform, but in colloid goitre the enlargement, though it may be 
uniform, may affect one lobe or the isthmus dnlv A pre existing 
colloidgoitre usually enlarges sometimesrapidly during pregnancy, 
and does not so constantly undergo regression m the puerpcriuro 
as the physiological hy'pertrophy does, or may esen continue to 
del elop In spite of the fact that it grows during pregnancy, 
very few cause troublesome pressure symptoms, the trachea 
bemg nearly always able to accommodate itself to the new 
conditions Of 149 casef recorded by \onBeck 144 were without 
influence on the pregnancy or labour, though slight dyspnoea 
often occurred, and there was a tendency to bronchitis Not 
infrequently in the first half of pregnancy slight thyrotoxic 
symptoms were observed which disappeared after the fifth month 
Yoakham found symptoms of liyperthyroidism in thirty five 
(8 7 per cent ) of his 937 patients Rubsamen found mjurious 
effects in seven out of 237 cases Retrosternal goitres are 
particularly dangerous, and rapid enlargement from hiemorrhage 
or from inflammatory or malignant changes may cause serious 
compression or even death from asphyma but such occurrences 
are onlv recorded m the older literature Retrosternal goitre 
may be diagnosed by X rays, a deep round shadow bemg seen in 
the middle Ime behind the upper part of the sternum Yoakham 
emphasises the high incidence of congenital goitre m the mfant — 
60 per cent of his cases Bv giving the mothers iodised salt ” 
(common salt containing 0 02 per cent of iodine) m their food he 
not only caused a prompt decrease m the size of the mother’s 
goitre but also reduced the mcidence of congemtal goitre to 
4 per cent The salt shoidd be taken throughout the entire 
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pregnancy in doses of 0 1 mg (yjjy daily and is almost 

useless if only taken during the last three months Alussey, 
Plummer and Boothby warn against the danger of ginng 
iodine in appreciable amounts to patients with diffuse colloid 
goitre, because of the danger of starting hj'pertlu'roidism 
“ This warning is especially pertinent in cases of pregnancy 
as the improper use of iodine may force an otherwise 
avoidable operation at an inopportune time ’ Should dangerous 
symptoms deielop the elioice lies between thjTOidectomy and 
termination of the pregnancy Usually the former is to be pre 
ferred before the foetus has reached viabilitj Seitz, m 1918, 
collected fiftj two cases in which the operation had been earned 
out during pregnancy The maternal mortality was only 2 per 
cent , and in three cases (G per cent ) interruption of pregnancy 
followed the operation Induction of abortion is generally to be 
avoided unless thyroidectomy is considered dangerous, though all 
agree as to the prompt relief that usually follows it Thus 
Freund (quoted by Seitz) mentions a case in wJiich after artificial 
abortion at the third month the snelling entire)} subsided After 
the 85th week induction of premature labour is usual)} the 
best treatment, as operation at that period is liable to bring on 
labour Seitz has had experience of two cases m which 
induction of premature labour was followed bj rapid relief of 
the symptoms 

Management of Labour The special liability to bronchitis 
should be kept m mind and precautions taken to guard agamst it 
For example, nitrous oxide gas and oxygen an'esthesia is prefer* 
able to chloroform or ether Dyspnaa or cyanosis may necessi* 
tatc the use of oxygen The congestion consequent on the 
expulsive efforts of tlie second stage may cause tlie gland to 
enlarge perceptibly, and thus increase any dyspnoea already 
present Clifford \Vhite has recorded a case m which with each 
labour pam tlie circumference of the neck increased from 17J to 
19 inches According to Yoakham, only those goitres that are 
causing symptoms of tracheal ohstruction endanger life during 
labour by reason of this acute enlargement from coi^estion Too 
powerful expulsiv c efforts sliould be discouraged and the second 
stage ma} be artificially terminated somewhat earlier than usual 
If the dyspneep is severe, venesection is recommended by Seitz 
rinall} , the occasional presence of slight thyrotoxicosis and of 
cardiac changes such as mvocarditis, should be Iwrne in mmd 
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Hypothyroidism 

Under this heading may be mcluded (1) nivxcrdema, 
(2) cachexia stnimiprira (3) endemic and sporadic cretinism 
As in al] these conditions the genital organs are apt to be poorly 
dereloped pregnancy is rare and the opportunities of observing 
their effect on pregnancy are comparativeh few ^lyvmdema is 
made worse by pregnanes the hy-pertrophs of the gland being 
probably insufBcienttoraeetthenewphvsiologicaldemands The 
cedema of the hands and legs increases as also do the pallor and 
dryness of the slon hut improvement usually occurs m the 
puerpenum It is alleged by some authors that there is m 
rnyvoedematous patients an mcreased predisposition to eclampsia 
but this has never been satisfactorily proved and is demed by Seitz 
Altld degrees of hypoll yroidism are probabh of quite frequent 
occurrence m pregnanev Daly and Strouse bave especially 
draTTD attention to these cases Tliey are chametensed by mmor 
^ endocrine disturbances with male distribution of hair escesstse 
fat on the abdomen and hips abnormalities of menstruation and 
especially periods of amenorrhoea The basal metabolic rate is 
low In pregnancy therelssaldtobcast^ongtendenc^ todevelop 
toxiemia with albuminuria and bvpertens on which can be cor 
rected by thyroid feeding so as to raise the basal metabolic rate 
20 to 25 per cent above the initial reading 

Cachexia strumipni^ is also aggravated by pregnancy Abor 
tions and premature births are said to be common, but clmical 
observations are few and the results of animal experiments 
contradictory Aceordmg to Seitz Schiff and his co-workers 
found thaC afrer thyroidectomy m animals the offspring were 
rickety and cretmoid Blumenthal on the other liand found that 
the young were bom dead and Wagner and Schlagenhaufer that 
they were aways normal and healthy 

Cretinism is also according to Seitz, made worse by pregnancy 
though it impro% es agam in the puerpenum 

In all three conditions thyroid extract should be started as 
early as possible begmnmg with small doses and mcreasmg to the 
limit of tolerance Artificial termination of pregnanev because 
of aggravation of symptoms should rarely be necessary 
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CHAPTER XXX 

DISEASES OF THE RESPIRATORY SYSTEM IN PREGNANCY 
Pulmonary Tuberculosis 

With the exception of tubercle affectmg the genital tract, 
especially tubercular salpingitis tuberculosis appears to have 
little if any tendency to cause sterility, anil conception maj occur 
even m an ads anced stage of the disease Few diseases associated 
with pregnancy are of such general interest, for not onlv does it 
present problems that intunatel} concern the physician, the 
obstetrician and the pathologist, but the fate of the child is of 
absorbing mterest to the pediatrician and the sociologist 

Incidence The incidence of pulmonary tuberculosis m 
pregnane) is the same as that m the general population In 
Iinnersity College Hospital there were S2 cases in 10,000 preg 
nancies during the )ears 1928 to 1937 inclusive that is, 1 in 200 
Effect on the Mother It is no longer possible to believe that 
the tuberculous woman is ever beneficially affected b) child bear- 
ing AccordmgtoRist,recentstatistics basedonrebablediagnostic 
critena, show that almost mvonabl) there is an aggravation of 
symptoms from flaring up and extension of the existmg lesions, 
and the appearance of fresh ones Rist followed up 52 patients 
(from 1919 to 1926) who had tuberculosis when they became 
pregnant, with the following result The condition was unchanged 
in 8 (13 3 per cent ), and was woise m 44 (84 6 per cent ) , death 
took place after one j ear in 19 (36 5 per cent ) and after two ) ears 
m 26 (50 per cent ) In 2 cases the woman died during the last 
three months of pregnancy , 1 died m the first week after deliver) , 
and 6 durmg the first three months after deliver) Of our 82 
cases 54 were traced, and of these 24 (4S per cent ) were dead in 
ten ) ears Of these 3 died before discharge from hospital, 18 died 
withm five ) ears after discharge and 3 more between five and ten 
years 

The symptoms and signs of an aggravation of the tuber 
cular lesion may appear at any time m the course of 
pregnancy and a considerable number of cases turn suddenly 
worse after confinement Rist says* “There is no circumstance 
more likely to disturb the bealmg powers determmed b) a 
sufficient air and rest cure, or by a successful artificial pneurao 
4M 
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tborax than the occurrence of pr^naney - ” “Sfanyawoman 
who had the most favourable prospects for making a complete 
recovery has lost all her chances and lias died, because of an 
intervening pregnancy Conversely, I know of uo better criterion 
of complete and permanent heahi^ of a once confirmed tuberculous 
lesion m a worain than the fact that slie has been abl& to bear a 
child without having to suffer from any recurrence of symptoms 
or signs of her lung disease ’ Norris, from a study of sixty eight 
patients concluded that about 20 per cent of mild quiescent 
cases of pulmonary tuberculosis and 70 per cent of more advanced 
coses suffered exacerbation m pregnancy or the puerpermm It is 
only fair, however to state tliat some other authorities take a 
less pessimistic view Pissavy and I^ijard point out that 
statistics such as those quoted above should take mto account 
what would have happened if pregnancy had not occurred 
Forssner s statistics satisfy this condition In comparative 
tables he sets out the behaviour of pregnant and non pregnant 
tubercular women beti\een seventeen and forty vears of age 
After two years’ observation of 18a tubercular pregnant women 
It was found that 40 were worse and 49 others dead i e , 51 per 
cent unfavourable Of 350 non pregnant patients 80 were worse 
and 110 dead — 52 per cent unfavourable Tlie percentage of 
unfavourable cases is therefore the same m the two groups 
Oumarest found that at tlicendof a year and taking mto account 
cases of medium seventy only, the results m gravid tuberculous 
women were 12 per cent worse tlian amongst those who had not 
been pregnant Possibly this is, partly at least due to calcium 
depletion 

The frequency of laryngeal inv olv cment in pregnant tuberculous 
women has been noted by most writers It may be connected 
with the fact that normally during pr^nancy congestion of the 
larynx occurs, affecting especially the false vocal cords The 
prognosis in such cases is extremely grave 

As noted above, there is a marked tendency to an acute 
exacerbation and rapid spread of the pufmonary fcsion af?er 
delivery Tins oRcn happens even when Uie patient has been 
efebnic throughout pregnancy, when the labour lias been well 
conducted without the help of a general anasthetic and when 
there lias been no postpartum bleeding Tlie explanation is not 
clear, but it is probably connected with the lowered resistance 
following labour, and especially witli the renewed mobility of the 
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diaphragm and lungs consequent upon the evacuation of the 
uterus Kerley has shown by radiographic examinations that m 
the later months of pregnancy the right upper lobe is compressed 
to one third its normal size ** The commonest site of cavitation 
in phthisis IS the right upper lobe, and it is ob> lous that a pregnant 
patient with a right upper lobe cant} would get selective collapse 
of her cant% between the fifth and ninth month of her pregnane} . 
After delivery, the rapid descent of the diaphragm, with full 
re expansion of the upper lobe, would result m dragging open a 
partiallj healed cant} and exacerbating the disease.” The rish, 
therefore ma} be minimised b\ artificial pneumothorax at the 
onset of labour or as soon as possible after dehvery 

The Placenta in Tubercnloiu Schmorl and Ceipe! examined twentj 
placentas from tuberculous women Of the twentv, nine placentas 
were found to be tubercular , of these, five were from advanced cases 
of pulmonar}’ tuberculosis, one from a moderately advanced case, and 
one *from an early case, one from a case of miliary tuberculosis, and 
one from a case of tubercular memngiUs Inonly three cases could the 
diagnosis be made b} the naked eye In one, that of miliary tobercu 
losis there were scattered miliarv tubercles all over the placenta , u 
two others bothobtamed from severe cases of pnlmonary tuberculosis, 
there were numerous cheesy nodules, the size of a pm bead to a pea In 
the remauimg cases the diagnosis could onl} be made b} microscopic 
exammation, and m some as manv as 2 000 sections were examined 
before tube^e could be demonstrated. In the cose described by 
Lanz the patient died with miliary tuberculosis at tbe fourth month of 
pregnane} and the placenta showed to the naked eye scattered opaque 
}eIlow nodules which were also vuible on the membrases — about 
1 mm m size Schmorl and Geipel describe tbe following microscopic 
appearances m their cases 

(1) Tubercular foci id the intervillous spaces and on the surfaces of 
the viUi They consisted mostly of polymorphonuclear leucocytes and 
lymphocj'tes or sometimes typical tubercles with giant cell formation, 
containmg numerous tubercle Tbe epithelium of the viUi 

might be intact and apparently normal, or it might stain badlv or 
even be entirely absent, m which case the tubercular foa rest direct 
on the villous stroma with no epithelium intervening These foci 
might extend very widel} and so become large enough to melude 
several villi, and then often show caseation m their central par^ 
Schmorl thinks the tubercles originate from the lymphoc}-tes of the 
blood stream or from the cells of the stroma of the villi. Ultimately 
the mcluded villi become necrotic and permeated by tuberculous 
granulation tissue — also containmg tubercle bacilli. The vessels in the 
villi become obhterated either by swelling of the stroma of the villi, or 
by proliferation of the epithelial Iming, or by formation of a hyaline 
thrombus Entrance of tubercle bacilli is thus prevented, but not 



PVLMONAItl TUBERCULOSIS 407 

entirely so, os bacilli could sometimes be demonstrated in the luminn of 
still open fcetal vessels 

(2) A rapidly caseatmg and extemise round cell infiltration in the 
decidua basalis found principally in the neighbourhood of Jsitobuch s 
fibrin la>er and also containing tubercle bacilli Dlood %'essel3 of 
the decidua lying in these areas ha\c necrotic walls so that they 
are prone to htemorrhage-s which may lead to abortion In the 
\essel walls numerous bacilli may be found and a few in the scssel 
lumen 

(3) A third form occurred twice m Sclimorl and Geipel s cases It 
affected the chorionic membrane and spread from there to the ammon 
The tubercles showed the usual histological appearances with epitliclioid 
and giant cells and contamed bacilli 

(4) Lanz describes similar appearances m the fmtal placenta but 
found no tubercles inside the vitli though he found bacilli m the villous 
epithebum and e\en mside a sessel in an intact free villus In the 
decidua \era he found also t>T*cal tuberculous nolulcs with caseous 
centre and containing tubercle bacilli Tubercle of the decidua vem 
has also been describe b> other observers 

(5) Tubercle bacilli may be found in the placenta without any 
tubercular Icsiaas (sec tlliitman and Greene s summar} p 409) 

The method of placental infection is probably ns follows In miliary 
tuberculosis it clearly comes by the blood stream In other forms o( 
tuberculosis bacilli may also invade the blood streim especially 
if the disease is very active with fever In many of the cases of 
tubercle in the decidua the tubes vrere affected and were probably the 
primary seat Prom the tubes a downward spread might occur to the 
endometrium or deeper parts of the uterine wall As the decidua is 
formed from endometnum the existence of foei in the decidua vera and 
basalis is easily expbincd ^Mien the tubes arc hcalthv the decidual 
lesions must be regarded as a blood stream infection In whichever 
way the decidua becomes infected we have seen that bacilli may make 
their way into small decidual arteries lying in the tubercular foci 
From thence it may be assumed that they easily make their wav into 
the intervillous spaces and give rise to the tubercles which have been 
described in these spaces and on the surfaces of the vilti From 
contact of the tubercles with the villi the epithelial covering (syncy'tium 
andZ^ghans’ cells) may degenerate or be completely destroyed and in 
that way the interior of the villus becomes mv aded 

Effect on the PtEtus Tuberculosis may be acquired by the 
fcEtus tn ttiero in one of several ways It is conceivable that the 
bacillus might be present in the ovum prior to fertilisation or m 
the sperm , or that, if there is tuberculous tJnease of the male 
genital tract (tuberculous epididymitis) along which the male cell 
has to pass, the bacilli might adhere to the outer surface and thus 
be carried into the ovum Infection by this route has never been 
proved, and it is unlikely that an ovum so infected could dei clop 
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There is, hoi\e\er, a certain amount of evidence to suggest 
that infection can take place through the sperm Thus, several 
cases ha\e been reported in svhich the children of a tuberculous 
father died of the same disease, the mother remaining healthy 
and contact infection being excluded Friedmann found that if 
the testes of animals were injected with tubercle bacilli and the 
animals afterwards mated with healthy females, baciDi could be 
found in the seien day embrjos without an\ evidence of disease 
occurring in the mother 

e have seen that though in tuberculosis of the placental villi a 
protective obliteration of the fcetal vessels in the vilh usually takes 
place thismaj beincomplete, and bacillican sometimes bedemon 
strated in their lumen Thence Ihcj raaj easily invade the fcetal 
organs, and first of all the bver Bacilli maj invade the maternal 
bloodstream, especially ifthe disease isverj active, and so circulate 
in the blood in the intemUous spaces It is doubtful whether they 
can from there invade the mIIi through a healthy syncvtial 
cohering but it is probable that the\ ma^ damage the syncytium 
and thus gam access to the core of the villus, and so to the fcetal 
blood without necessarily causing any histological tubercle m the 
placenta Such bacillary spread is most liable to occur ui the 
later w eeks of pregnanci , as the disease is then likely to be most 
active, and at the same time the sync}*tial coienng of the viIIi is 
thin, and may here and there be incomplete It is possible also 
that invasion at this period is favoured by the fibrm deposits that 
are laid down on the nlli, forming the so-called senile infarcts that 
are so constantly found in the placenta at term Leuenberger 
reports an illustratii e case in which the mother died of consump- 
tion follow mg spontaneous abortion Bacilli, but no histological 
tubercles were foimd m the mter\ilIous spaces, especially at the 
edges of the senile infarcts A few bacilli could be traced through 
the walls into the capillaries of the vilh 

Some authors claim that there is a filtrable form of the tubercle 
bacillus that may easily pass through even a healthy placenta, 
leaving no lesion by which its passage may be traced Such a 
Virus may, m the Scetus, give nsc to no anatomical tubercular 
lesion, but the child may be the subject of a ‘ svndrome of 
progress^ e denutrition ” This work, however, requires con- 
firmation 

It is claimed by some observers that mfection of the feetus is 
especially liable to occur durmg birth, when the uterine contrac- 
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tions, and the tearing of the placental vessels, are particularly 
liable to favour the transmission of organisms into the vessels 
of the umbilical cord To prevent this Caisarean section is 
ad\ ised or at least that the cord should he tied as early as possible 
That this IS not ahvaj s the method of transmission however, is 
pros ed by the fact that several cases are on record of widespread 
tuberculosis in stillborn feetuses In the case of Whitman and 
Greene the foetus was stillborn, and tiiere uere histological 
tubercles in lungs, kidneys, adrenals, spleen left owrj pancreas, 
brain and placenta The placenta contained numerous caseous 
nodules measurmg 4 to 5 cm in diameter Tubercle baciIlMS ere 
found in the kidney only The liver was fatty and contained an 
occasional small tubercle The mother at the time of deliv ery had 
only a slight lesion — at the right apex In a case of Couv elaire s 
the mother was the subject of bony tuberculosis beher ed 
to be healed, hut she developed tubercular ifieningitis at the 
8th month, and thirteen days prior to the delivery of the child by 
Cajsarean section The child was separatc<l from the mother at 
birth, bub lived only nineteen days, and post mortem evamination 
showed tubercular le&tons and bacilli tn Jungs, hilum of liver, 
spleen, and mesenteric glands 

On the whole, however, the placenta appe'irs to form a very 
eflicient barrier against the tubercle bacillus This seems strange 
in view of the great facility with which syphilis spreads to the 
feetus, and is only to be explained by tlie greater invasive powers 
of the spiroclnrte \ccording to Jlhentcr only about 140 cases 
of proved congenital tuberculosis ate on record — a very small 
number considering the large numbers of tuberculous women 
who become pregnant In 1912 Wiitman and Greene reviewed 
the cases published up to that time — ^113 in all— and the incidence 
of lesions was as follows 


Congenital tuberculosis offmtus and placenta 88 

Tubercle bacilli but do histologic,!! changes 

Fffitus and placenta 21 

rbetus onfy ff 

Same m feetus with histological tubercle m placenta 4 

Tuberculosis of placenta (baciUi and histological 
tubercle) ’ 44 

Bacilli but no histological tubercle placenta only 3 


It IS interesting to note the frequency with which bacilli are 
found tn the foetus or placenta without any anatomical lesions 



470 DISEASES OF TEE RESPIRATORY STSTEE 

Influence of Tuberculosis on the Duration of Pregnancj. It is 
generaUj stated that there is no increased tendency to abortion or 
premature labour Couvelaire, howeser, found that there troi 
such a tendencj when the mother was the subject of severe acute 
tuberculosis Out of 356 gestations observed, 38 per cent, ended 
in the birth of macerated or very premature foetuses In the 
quiet, non febrile tj^pes of tuberculosis there would appear to be 
no such tendencj From a studj of 68 cases Norris came to the 
same conclusion 

Diagnosis of Tuberculosis in Pregnancy To the obstetncian 
it IS necessary to gn e a word of warning, viz , that in the early 
stages of a tuberculous lesion m pregnancj the diagnosis is liable 
to be oi erloohed — the poor health, ansnua, etc , being r^atded 
as due to the pregnant state Tbe acute febrile tuberculosis of 
the puerperium is likelv to be mistaken for puerperal sepsis, 
especiallj as up to the time of deln ery the temperature may have 
been perfectly normal, and become elevated for the first time on 
the Srd or 4th day of the pueqieriuizL Doutjne id> estigation 
will reveal the true state of aQairs 

Management of Pregnancy. As there is fairly strong evidence 
regardmg the deleterious influence of child bearing on the tubercu 
lous lesion it might be eaipeeled that there is a clear case for the 
artificial terimnation of pregnancj The problem, however, is 
by no means so simple Pregnancj cannot, as a rule, be mter- 
rupted without more or less loss of blood, and this is notonouslj 
injurious to the tuberculous patient It maj be said in the first 
place that if abortion is ever to be mduced it should be limited 
to the first three months, because clinical experience shows that 
after that period it always leads to an aggravation of the lung 
lesion Even Bar, a consistent advocate of the termination 
of pregnancy m early active but curable cases of tuberculosis, 
limits interference to the first three months “ Between 3 and 
4 months,” he sajs, “the result is doubtful, after 4 months it 
IS bad ” 

Should Abortion be induced in the First Three Eonihs 1 In this 
connection the opmion of Ibst is worth quotmg He saj's “ I 
do not tbiril it has been sufficiently proved at the present time 
(1927) that abortion is reallj effiaent in arrestmg the course of 
tuberculosis of the lungs, determined or aggravated bv pregnancy. 
Some V erj satisfactory results have been pub ' but thej are 
few in number For my part I ha^ve seen , 
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mfluence tuberculosis just as luifavourably as confinement ' 
R A Young 5035 ‘ In my experience those who see most cases 
of tuberculosis in pregnancy least often recommend abortion in 
treatment He himself had rarely advised it and had generally 
regretted it afterwards when he had done so 

As for comparative figures CzacLes (quoted b) Pissav} and 
Lejard) followed up for three and a half years 06 patients on 14 
of whom therapeutic abortion had been earned out while 22 had 
gone to term Of the latter 12 (54 percent ) were still alive Of 
the former 10 (71 per cent ) were alive at the end of the three and 
alialfyears Theresults therefore were IT percent bettennthe 
series in whom abortion had been induced Obviously these 
numbers are too small to be of much value and the results would 
be much influenced by the degree of seventy of the individual 
cases in each group But even allowing tlmt the results obtained 
by induction of abortion are better by 17 per cent , it means that 
jn order to prolong the life of seventeen tuberculous women, 
100 infants must be sacrificed which properly cared for, would, m 
nil probability grow up to be healthy adults Pinard bolds tlmt 
termination of the pregnancy is never justified unless the mother 
IS likely to die during the pregnancy when labour may be induced 
to save a viable child Bar on the other hand while admitting 
that pregnancy should be allowed to continue provided the lesion 
is healed or if it is so advanced as to be incurable advocates 
termination of the pregnancy, provided the case is active but in 
an early and curable stage It may therefore be said that while 
the question is not y et finally decided the wciglit of expert opinion 
is against therapeutic abortion m tuberculosis In any case the 
operation should only be undertaken after the fullest consideration 
of all the circumstances and after consultation with an expert 
The best general saxsthetic is nitrous oxide gas and ctygen, and 
loss of blood should be reduced to a mmimum Abdominal 
hysterotomy, preferably under local (p 308) or spinal anesthesia 
and with or without sterilisation, may oiler the best solution of 
the problem provided an expert operator is available and no one 
except an expert should attempt to empty the uterus by any 
method in such a case Pinard advocates hysterectomy if the 
patient has already had a sufficient number of cluldrcn He thinks 
it possible that the consequent amenorrboea and calcium retention 
may favour healing of the tubercular lesion 
Should the vaginal route be selected, it is obvious that the 
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earlier the pregnancy, the less is the risk from kemorrhage and 
shock Should the pregnancy be so earl} that the patient has not 
missed more than one menstrual period, the risk maj be little 
greater than that attending an otdinarj curettage provided the 
anvstbettc is properly seJecled If m such circumstances the 
vaginal route is chosen, one or more tents should be placed m the 
cervical canal eighteen to tnentj four hours before the operation 
without using an anesthetic The necessary dilatation of the 
cervLv IS thus rendered much easier, and the shock attending the 
operation is correspondmgly diminished Careful curettage maj 
then be carried out, keeping in mind the danger of perforating the 
soft uterus, or the ovum may be separated bj the finger and drawn 
out with an ovum forceps as described on p 179 

Should it be decided to allow the pregnancy to contmue, the 
tuberculous condition should be managed along the usual lines, 
and sanatorium treatment is usually adnsable Pregnancj is no 
contra indication to the mduction of artificial pneumothorax, and 
this might be considered in a suitable case, t e , where the lung 
lesion is unilateral, and there are no extensive pleural adhesions 
During labour loss of blood should be prevented as for os possible, 
and if an ansestbetic is required gas and oxygen is to be preferred, 
as ether or chloroform is apt tnjunousl) to affect the lesion in the 
lung The excursions of the diapluagm dunng the second stage 
of labour maj be mjurjous, so it maj be well to applj forceps as 
soon as the os is fully dilated and the head welt down m the pelvic 
cavity Instead of a general amestbetic the perineum may be 
infiltrated with novocame and adrenahn The v alue of artificial 
pneumothorax just prior to the onset of labour or immediately 
after dehvery in order to prevent too sudden expansion of the 
lung has been pomted out previously (p 466) It should be 
repeated at intervals dunng the puerpenum In the puerpenum 
prolonged rest in bed for at least a monih, tf possible in the open air, 
15 advisable eten the temperature t5 normal, and the child 

should if possible be entirelj separated from the mother from 
birth and not breast fed The prohibition of breast feedmg is 
mainlj in the interest of the child, in order to minimise the danger 
of contact infection Ward has shown that verj few of the 
mothers are injuriously affected by lactation Out of 831 cases 
investigated, m 197 the mother breast fed the child for a period 
varying from a few weeks to over three jears, but only in 2 to 
3 per cent did lactation appear to cause deterioration jn her 
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hea!t!j “ Lactation,” he says, may be exliaustmg, but it may 
pro\ e more exhausting to get up at night to heat bottles, and to 
deal with a child made more fretful by artificial feeding^’ At the 
same time the possibly injurious effects of calcium depletion on 
the mother during lactation should be kept in mmd Hnnscher, 
m a study of three nursing women who consumed their usual diets 
in their homes, found negative calcmm and phosphorus balances 
dunng the early weeks in fpite of large mtakes of these substances 
Another pregnancy should be prohibited until the patient has 
been chnicallj well, with a normal temperature and absence of 
tubercle baciHt from the sputum, for at least tuo 5 ears Rist 
ad\ ises that cv en tlien an artificial pneumothorax should be main 
tamed throughout the pregnancy and for six months after Emile 
Sergent puts it epigrammatically “ lo forbid pregnanej tov^omen 
with actively progressing tuberculosis is a dutj To authorise it 
iQ others js a heavy responsibihtj, tvhjch can only be accepted 
when for some > ears the lesion has shown no signs of actn ity * 
The Child 0/ the Tuberctilotis Mother e have seen above that 
congenital tuberculosis may occur, though it is probably rather 
rare, and that premature birth is liable to occur uhen the tuber 
cular condition m the mother is of the acute febrile rapidlj pro 
gressive, t>pe Many of these premature children die in the first 
few days after birth Couvelaire found that of 850 pregnancies 
there were only 810 infants (80 per cent ) born b1i\ e and so mature 
as to be capable of sun iving and half of these had a birth weight 
under 0 kilos Of these 819 47 (14 4 per cent ) died within the 
first month These infants had, however in order to avoid infec 
tioii, been entirely separated from their mothers immediately 
after birth, and m all probability man> of the deaths were due to 
unsuitable feeding and environment Improvement in the condi 
tions under which the children were nursed led to a smaller 
percentage of deaths Thus of his last senes of 111 cases the 
death rate was onl> 7 2 per cent The fatal cases often showed 
progressive wasting without any definite anatomical lesion 
demonstrable either ante mortem or post mortem Nevertheless, 
tuberde bacilli might be found in the foetal organs, and 
animals inoculated with filtrates of the organs developed typical 
tubercle bacilli in the glands Couvelaire believes that such 
children are the carriers ofo tuberculous virus, possibly filtrabJe, 
the presence of which produces no delectable tubercular lesions, 
either during fcctal life onn Oie early weeks of postnatal life. 
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Bernard, Debr^ and Lclong, on the other hand, maintain that 
the child of the tubercular mother has a normal birth weight 
In their senes of 265 children the average weight was 
3 144 grammes These children were separat^ entirely from 
their mothers immediately after birth and put under the best 
h> gienic conditions as regards nursing, etc No case of congenital 
tuberculosis was observed though the children were followed up 
for four and a half jears Thej appeared to be in e\ery way 
normal healthy children requinng and receiving no special care 
They did not seem to be more liable than the normal child to con 
tract tuberculosis as they lived the life of the ordinarj village 
child without any speaal precautions to guard against infection 
There was however, as in Couvelaire’s cases, a certain mortality 
due to the artificial nursing conditions This was only high m 
the first three months, and m the author’s opinion will be remedied 
bv better conditipns , after three months the mortalitj is no 
higher than for other children Thej compare this result with 
that m siTty slx infants of tuberculous mothers left m their own 
homes Fiftj four (82 per cent ) died rapidly, mostly m the first 
vear — the oldest at twenty three months— of pulmonary tuber 
culosis or tubercular menmgttis 

Ward also stresses the risk to the child from leaving it in contact 
with Its tuberculous mother Of 290 children living with their 
tuberculous mothers personallj intestigated by bun, 45 per cent 
were negative 34 per cent were tuberculous and 21 per cent 
were suspect He compares this with the result of the ui\estiga 
tions of eighty two controls OftheseSpercent were tuberculous, 
and 8 per cent were suspect He concludes that the child of a 
tuberculous mother, hung mlh its parents, w seven times as likely 
to develop tuberculosis as the child of a healthy mother That this 
is in all probabilitj a contact infection is proved by the results 
obtained bj Debri andLelougwhen the infantswere separated from 
their mothers directly after birth That the partial isolation 
ensured by the prohibition of breast feeding while the child 
contmues to live with the parents is of little value, is proved by 
a further study by Ward, in which he compared the results of 
breast and artificial feeding on the child He found that of 
177 children breast fed by tubercular mothers 31 per cent were 
tubercular, while of 116 bottle fed children {bvmg with their 
parents) 25 per cent were tubercular 

After a study of the whole matter it is difficult to resist the 
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conclusion that finalitj has not yet been reached on this question 
of the frequencj and importance of congenital tuberculosis, and 
Us effect on the child The most recent evidence, however, leads 
us to believe that its incidence is rare , that, apart from, a certain 
percentage of premature and weakly infants bom of mothers in 
whom the disease has reached an acute phase, the offspring are 
usually healthj and of normal weight, and most important of all, t/ 
ihe \nfani3 are entirely separated from their parents from birth they are 
jus/ as likely to groai tn/o healthy adults as are (he children of normal 
parents As Rhenter well depresses it “ Mais surtout I’enfant 
nS de parents tuberculeux dev lent lualade plus souvent et plus vite 
parce qu’il est au contact d’une source sans cesse renouvellde, 
agissante de tuberculose Qu'on I’lsole , il ne s mfectera pas ” 

Prophylactic Vaccination of the Children of Tuberculous Mathers 
Calmette’s method of increasing resistance to tuberculosis b) 
the use of B C G \acoine{Bacillc Calmette Gu^rm), an emulsion 
of living tubercle bacilh which have been so attenuated that they 
arc incapable of setting up tuberculosis, has been andstiUis used 
extensively abroad It lias never become popular m this country, 
partly because it is felt that it has nev cr been sufficiently proved 
tliat it IS possible to increase resistance to tuberculosis, partly 
because it is uncertain whether the attenuated vaccine may not 
revert to virulence The recent disaster at Lubeck, m German) 
in winch out of 240 children vaccinated about 50 died of tubercu 
losts and many others became dangerousl} ill, shows that such 
fears may not be unjustified GrifUth, too, found that bj B C G 
vaccine, whether injected or given by the mouth, it was impossible 
to give complete protection to monkeys 

Influenza 

The pregnant woman lias apparently an increased susceptibility 
to influenza, and this susceptibihtj increases as pregnancy 
advances The mild sporadic type of influenza is not usually 
serious, but it is otherwise with the sev ere epidemic type, in which 
pneumonia is exceedinglj liable to supervene rapidly In this 
severe type, too, abortion, niiscam^c or premature labour are 
apt to occur, and this risk is much greater if pneumonia has de- 
veloped Should the pregnancy be thus interrupted, the maternal 
mortality isabouttwiccashighasifitcontmues This is probably 
cliietly explained by the fact tliat the more serious the illness the 
greater is the risk of interrupUon of pregnancy, but possibly it is 
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also due to the added strain that labour inflicts on the already 
oyerburdened and weakened heart The more advanced the 
pregnancy, too, the more serious loilueoza is whether alone or 
complicated by pneumonia Statistics are apt. as usual, to be 
misleading as they relate to hospital cases, and therefore to the 
most serious, but Hams from a statistical studj of l,3o0 cases 
concluded as follows 

(1) Pneumonia complicated the influenza in about half the cases 

( 2 ) In cases complicated bj pneumonia about 50 per cent died, 
the mortality being somewhat greater m the last 3 months of 
pregnancj 

(3) The gross mortalit} of all was 27 per cent 

(4) Pregnancy was interrupted in 20 per cent of the uncompli 
cated cases and m 52 per cent of tlie cases complicated by piieu 
monia In the cases ending fatall> , abortion or premature labour 
occurred in C2 per cent Thus m 38 per cent of the fatal cases the 
patient died uithout interruption of the pregtianc} 

(5) The mortality of influenza was considerably higher (41 per 
cent ) in the cases complicated bj abortion or premature labour 
than in those in which pregnancj was uninterrupted (16 per cent ) 

Treatment Should influenza deselop m pregnancj, the patient 
should be put to bed at once no matter how mild the attack 
Free perspiration should be encouraged b> hot bottles and 
blankets Aspirin, gr 10, should begnen and a hot drink eon 
sisting of two tablespooofuls of whiskj in a tumblerful of hot 
water with sugar to sweeten and drunk as hot as can be borne 

Should signs of pneumonia appear, as indicated by fine crepita 
tions, generally over the lung bases the following mixture should 
be given at once 

B 


Pot lodid 

3>‘ 

Sodii Bicarb 

3'i 

Ext Gljcerrhiz I iq 

3vi 

Aquam ad 

5'* 


Solve et fiat mist 

Sig One tablespoonful four hourly 
et B 

Creosote Capsules uiii 

Mitte 12 

Sig One capsule to be taken after eacli dose of the above 
mixture 
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Stimulating expectorants, such as vinum ipecacuanhce, squills, 
senega or carbonate of ammonia, should be avoided, as thej ore 
liable to accelerate tiie inllammatory process 

Mitli this treatment, “threatening” pneumonia generally 
fails to develop, or if it has alrcad> devclopetl its extent is usually 
limited, and the prognosis correspondingly lmp^o^ ed 

Should pneumonia have already fullj developed when the 
patient comes under observation, the usual supporting treatment 
IS indicated Slorphia should be avoided or gi\ en with the greatest 
care, as it depresses the heart and respiration, and maj stop the 
cough on which the patient depends to remove mucus and 
muco purulent secretion from the bronchi Oxjgen is advisable 
if the rcspimlion is much embarrassed The value of M B 693 
IS now so well established that its use should now be almost 
routine 

Influenza in the puerpertum has no special features and its 
treatment is along the usual lines Its diagnosis from puerperal 
sepsis may present dilTicult> The pulse is said to be of some 
diagnostic importance— >sIow in influenza, rapid m puerperal 
sepsis (Wallich’s sign) Should pneumomn tlireatcn, the prophy 
lactic treatment described above potassium iodide and creosote 
should be adopted at once The prognosis is much worse if the 
influenza is contracted before or during labour than if it arises 
for the Arst time m the puerpenum 

Asthma 

The Cases fall into three distinct groups (1) Those cases in 
which the attacks existed prior to thepregnanej but had no special 
relation to the menstrual cjcle This group includes those directly 
traceable to sensitisation to pollens Thej usually continue un 
cliangcd throughout pregnanej but ore occasionallj nggravated 
Green records one and Williamson two fatal cases (2) Those 
m «hom the attacks were present before pregnancy but only at 
the time of menstruation Their icltologj is obscure, but there is 
reason to bcliev c that they arc caused bj the absorption of some 
sensitising product of endometrial disintegration Thej cease 
during pregnanej and lactation, and reappear wiUi the establish 
nient of the menses (8) Occasionally the attacks are present 
only during pregnanej , and the patient is quite free between It 
mav be supposed that in these some sensitising substance is 
produced bj the foetus or plaewta In some of these cases tlie 
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attacks only occur during gestation inth a male while with 
a female child the patient remains well, or ri;y ~rrs&. 

With regard to the outlook for the children, MlUiamson states 
that if the mother alone sulfas from asthma of the poUen tvpe 
before pregnancy (Group 1) oS per cent, of the chBdiea develop 
asthma before the age of ten while if both parmts are hrper 
sen it ve “2 per cent, of the thildren are affected Even before 
that af’c the children generally exlubit food idiosvnerasies or a 
tendency to eczema. There seems to be no special tendeacv 
even durmg attacks to abortion or premature labour The 
treatment is that of asthma apart from prejnanev Terminataon 
of pregnancy is not indicated. 
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CHAPTER XXXI 


DISEASES OF THE URINARY TRACT IN PREGNANCY 
Pyelitis and Pyelonephritis 

The careful studj by Glnclvs H Dodds (1931) shows that 
bactenuna occurs in about 11 per cent of pregnant women, the 
infecting organism being the bacillus cob in 7 5 per cent and 
other organisms in 3 S per cent The female appears to be more 
liable to urmary infection than the male and pyelitis is much 
commoner in female than in male children in whom it is com 
paratively rate Possibly this is due to the short uretlira and to 
contamination by diapers clothing etc Some observers maintain 
that in every case of pyelitis of pregnancy there is a history of 
previous urinary trouble, sometimes dating back to childhood 
IVhether tliat is so or not, it is not surprising that pyelitis is one 
of the most frequent compbcations of pregnancy, occurring in 
about I per cent The actual frequency in University College 
Hospital among the patients attending the antenatal clime, and 
excluding anv specially referred nos 0 8 per cent AIcLane 
found an incidence of 1 2 per cent in 11 000 deliveries Of his 
108 cases 98 were antepartum, 8 intrapartum and C2 post partum 

Etiology. The infection may gam access to the kidney pelvis 
by One of tlwee routes (1) From the Wood stream Blood cultures 
show that the human blood oAen contains organisms, which are 
probably derived from septic foci such as tonsils, teeth, accessory 
nasal sinuses, appendix, cervix uteri etc Most of these are 
probably killed olf before reoching the kidney, but may come to 
the kidney for excretion They may be destroy ed there by its 
epithelial cells, or tlicv may damage the epithelial cells and thus 
pass into the urine Such damage is in most cases soon repaired, 
and leases no discernible trace If, however, there is urinary 
stasis they may set up inflammation in tlie pelvis of the kidney — 
pyelitis (2) From the ascending colon as it lies in contact with 
the kidney This is probably a lymphatic spread, as lyunphatic 
connections have been demonstrated between the ascending 
colon and the kidney , and they probably exist on the left side also 
(Francke) The transference of infection is no doubt fa\oured by 
constipation (3) Si/ an ascending injection from the bladder 
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(1) Pressure hy the Uterus on the Ureter at the Peliic Snm. 
The uterus commonly lies slightly over to the right side, and this 
would account for the greater frequency of pyelitis on that side 
Tilting is, iiow ever, unnecessary , for apart from it the right ureter 
IS very liable to be compressed betneen the uterus and the psoas 
muscle , and in some cases the compression seems to be between 
the uterus and the common iliac artery , which on the right side, 
as it has to cross the \ ertebral column, lies more anteriorly than 
on tlie left, and pushes the ureter forward (Baird) The left 
ureter is less etposetl to pressure, for it is protected by the pro* 
montory of the sacrum, and, where it passes belund the sigmoid 
colon and its mesentery the peristalsis of the gut renders the 
pressure intermittent in character Pressure cannot, however, be 
tlie sole cause, for, as we liave seen, dilatation may be demon 
strable m the second month 

(2) ShallojTJiess of the liight Kidnet; Fossa (Cabot and Brown) 
The right kidney fossa is, m women, shallower than the left, and 
the right kidney is therefore more liable to prolapse, causing 
kinking of the ureter on that side There is no doubt that kinking 
of the ureter is often found on the right side, and the low position 
of the kidney can then often, but by no means always, be demon 
strated 

(8) Atony of the Ureters (Vaudescal, Baird) It has been 
demonstrated repeatedly that there is from the early months, 
but especially during the last six months of pregnancy , a progres 
sue loss of contractility, which not only m itself is a cause of 
dilatation, but also predisposes tlie ureters to dilatation through 
e\enslightdegTecsof compression After delivery, motibty rapidly 
returns to normal The cause of the atony has not been deter- 
mined, but it may possibly be due to tiie active progestin 

(4) l/yperplasia of the muscle and connecliie tissue tn the sheath 
and tcall of the ureter at its lower end, near its entrance into the 
bladder, has been demonstrated by Hofbauer The ureter is there 
concerted into a rigid tube, nnd he believes that this causes 
obstruction to the outflow of urine lie explains the greater 
frequency of dilatation on the right side by the right sided rotation 
of the uterus, which kinks the lower end of the right ureter, but 
merely stretches the left Baird, however, denies that any 
obstruction is caused in this way, and regards the hypertrophy 
ns a protective mechanism to present undue compression of the 
ureters in the later weeks of pregnancy 
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(1) Pressure by the Uterus on the Ureter at the PeLic Brtm. 
The uterus commonly lies slightly over to the right side, and this 
would account for the greater frequencj of pyehtis on that side 
Tilting IS, however, uimecessarj, for apart from it the right ureter 
is very liable to be compressed between tbe uterus and the psoas 
muscle , and m some cases the compression seems to be between 
the uterus and the common iliac atter> , which on the right side, 
as it has to cross the vertebral column, lies more anteriorly than 
on the left, and pushes the ureter forward (Baird) The left 
ureter is less exposed to pressure, for it is protected by the pro- 
montory of the sacrum, and. where it passes behind the sigmoid 
colon and its mesentery the peristalsis of the gut renders the 
pressure intermittent in character Pressure cannot however be 
the sole cause, for, as v\e have seen, dilatation may be demon 
strable in the second month 

(2) Shalhitness of the Itighl Kidney Fossa (Cabot and Brown) 
The right kidncj fossa is, in women, shallower than the left, and 
the right kidney is therefore more liable to prolapse, causing 
krnking of the ureter on that side There is no doubt that kinking 
of the ureter is often found on the right side, and the low position 
of the kidne) can then often but by no means alwa) s, be demon 
strated 

(8) Atony of the Ureters (\aude$cv), Baird) It has been 
demonstrated repeatedlj that there is from the earlj months, 
but especiallj during the last six months of pregnane) a progres 
sive loss of contraetditv , which not only in itself is a cause of 
dilatation, but also predisposes the ureters to dilatation through 
ev eii slight degrees of compression After dehverj motiht) rapidly 
returns to normal The cause of the aton) has not been deter 
mined but it may possibly be due to the active progestin 

(4) Hyperplasia of the muscle and connecUie tissue tn the sheath 
and rcall of the ureter at its lower end near its entrance into the 
bladder has been demonstrated b) llofbauer Tbe ureter is there 
converted into a rigid tube, mid he believes that this causes 
obstruction to the outflow of unne He explains the greater 
frequencj of dilatation on the nght skIc bj the nght sided rotation 
of the uterus, vvhicli kinks the lower end of the right ureter, but 
mere]) stretches the left Baird, however, denies that any 
obstruction is caused in this waj, and regards the hj'pertrophy 
ns a protective mechanism to prevent undue compression of the 
ureters m the later weeks of pregnane) 

I OTTCVOIL ClVt 
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(5) Pre existing Ureteral Sinaure (Hunner) According to this 
\ lew there is in all these cases a pre existing ureteral stricture, 
possibly congenital, possibly acquired from an old cellulitis or 
ureteral infection Hunner belies es that the stricture may ongi* 
nate in distant foci of infection, such as teeth or tonsils 

To sum up, It maj be said that the two chief causes of stasis m 
the umaij tract in pregnancy are (o) the atom of the ureter, 
and (i) compression of the ureters bj the pregnant uterus, the 
first facilitating the second 

Pathological Considerations In the milder cases the infection 
IS confined to the pelvis of the kidney (pyelitis) The mucous 
membrane is congested and swollen , there is cedema, with round 
cell infiltration, and patchy shedding of epithelium In more 
severe cases the pelvis and calyces are distended with pus con 
taming utme, the pjramids are flattened, md the inflammatory 
reaction involves the kidney parenchyma (pyelo nephritis) The 
destruction of the latter may be so extreme that it may contain 
multiple abscesses, or may even be converted into a large pus sae, 
«ith little or no cortical substance remaining (py o nephrosis) In 
rare cases a perinephric abscess may form, and point m the loin, 
OP rupture into the peritoneal cavity Dilatation of the ureter and 
kidney pelvis is miariably found, and is usually more marked on 
the right than the left side (see Fig 54) According to Baird it is 
more marked in priraigraindje than in mult iparffi It may affect the 
ureter m its entire length or only the part abos'e the peh le brim 
Kmkmg of the ureter, especially on the right side, is not infrequent 
and is most commonly found just below the renal peUis and at 
the junction of the upper and middle thirds Tlie causal organism 
in pyelitis is usually the baciUus cob, but other organisms may be 
responsible Of 31 cases examined by Hewitt the organism was 
bacillus coU m 24 (77 per cent ) bacillus coU with streptococci or 
staphylococci m 6 (19 per cent ), and streptococci and staphylo- 
cocci alone in 1 (3 per cent ) 

Clinical Features It is somewhat more frequent in primi 
gravidse, and though it may start as carl\ as the second month, 
IS rare before the end of the fourth 

The onset is often insidious, bemg preceded by headache and 
malaise In a few casts it is preceded by symptoms of mild 
cystitis, and m such it is probable that the infection is an ascending 
one For purposes of description the cases may be dnided into 
mifd, acute, and subacute 
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Mild Cases In these the only symptoms may be pain across 
the small of the back, with or without some frequency of 
micturition There may be tenderness in the loin or in the costo 
vertebral angle, especially of the right side The condition is 
liable to be overlooked, or diagnosed as lumbago or the pain in 
the back may be attributed to fatigue, or to some cause other than 
the real one The urine may contain no albumin but examination 
by the single drop method makes the diagnosis clear 
Acute Cases The onset m these is sudden with nausea vomit 
ing rigors high temperature and rapid pulse and pain distension 
and rigiditj of the corresponding side of the abdomen At first 
the pain and tenderness way be diffuse but after a time settle 
doivn in the kidney region and are best marked posteriorly in the 
costo vertebral angle Not infrequently the pain shoots doivn 
wards along the ureter towards the groin, and the ureter where 
it crosses the lateral fomix may be tender and palpablj thickened 
There is usually pam and frequency in passing urme due in all 
probability to reflex disturbance of the bladder The tenderness 
and pain m the loin are explained by the tension in the kidney 
pelvis 

The unne is usually abundant (unless there is pyelonephritis 
when it may be much diminished) and turbid does not clear on 
boiling ishighl) acid hen the responsible organism is bacillus cob 
has a characteristic odour of stale fish and shows on standing a 
plentiful deposit of pus bacteria transitional epithelium from the 
kidney pelvis some rod blood cells and it may be casts if the 
kidney parenchyma is alTected From it may be obtained in most 
cases a pure culture of bacillus coll 

If there is pyelonephritis or pyonephrosis the blood uren may 
be raised It should be remembered howeier that ns one kidney 
alone is usually in\olved n normal blood urea is compatible with 
extensive destruction of the affected kidney 
Subacute Cases These are far the most common They present 
the same symptoms as the acute but in milder degree The 
temperature and pulse are only moderately raised vomiting and 
rigors may be entirely absent, and pxin and frequency of micturi 
tion only admitted on close questioning The most constant and 
significant sign is the tenderness on deep pressure m tl e costo 
vertebra! angle V> hen the condition has lasted for some time 
there is usually well marked secondary anicmia 
Diagnosis Tlic helpful points arc the tenderness in the costo 
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vertebral angle, especiallj the right, the pain and frequencj of 
micturition, and the characteristic changes in the unne It is 
our experience that these cases are often sent into hospital with a 
diagnosis of Aj/peremesis, amistaheMhich of course arises from the 
frequencj andseveritj ofvomitmg,orof“fl/6Hfnmuno,”forwhich 
there is less excuse, for the blood pressure is nluays normal m 
pyelitis In mild cases, where nothing maj be complained of 
but pain m the back, the real cause is liable to be overlooked, or 
the pain ascribed to lumbago 

The Single Drop MethodoifExamtmngiheUrtne Themvestiga 
tion of the unne is all important m diagnosis Not uncommonly, 
especially in mild cases, the ordinarj naked-eje and chemical 
examination reveals no abnormalitj In the severe cases albu 
minuria is often present, but it is seldom found in the mild 
variety It is necessary therefore to hav e recourse m all cases to 
microscopical and bacteriological examination As about 11 per 
ccDt of normal pregnant women have b colj or other organisms 
in their urine on culture, culture is useless in diagnosis of pjelitis, 
except as a confirmation of microscopical findings, and in order 
to reveal the kind of organism present It has been shown again 
and again (Hewitt, Dodds) that the most accurate indication of 
pyelitis IS the finding of pus cells and organisms in a single drop of 
uncentrifuged urine, examined microscopically The method is 
as follows Take a smgle drop of a fresh catheter specimen of 
urine obtained in a sterile glass Do not centrifuge, but put one 
drop on a glass slide, put on a cover slip and examine with the 
microscope, usmg the Jth objective and manipulating the con 
denser so that the right amount of light may be thrown on the 
field If pus cells and organisms are found, pyelitis may be 
diagnosed with safetj The examination should, if possible, be 
made withm half an hour of collecting the specimen 

Differential Diagnosis It has been already mentioned that 
pyelitis IS often mistaken for hyperemesta or for '^albuminuria ’ 
The diagnosis in either of these cases should present no real 
difficulty, especiallj if the possibility of pjehtis is kept in mind, 
and the urme examined by the single drop method above 
described 

Appendicitis Pain, rigidity end tenderness m the appendix 
area may simulate appendicitis, and a retro escal appendix 
may cause tenderness in the loin The temperature is higher and 
the general condition is better in pjelitis, but the diagnosis often 
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remains obscure until the unne is examined. Ihe diagnosis is 
fully discussed under appendicitis (p 372) It should not be 
forgotten tliat, p} elitis being sucli a common condition, it and 
appendicitis maj exist together 

Cholecystitis This usually occurs m fat, middle aged, multi* 
parous women There are pain and tenderness under the right 
costal margin, and rigiditj of the upper part of the right rectus 
muscle The pain goes round to the back, or between tlie shoulder 
blades, and jaundice may be present Murphy’s sign may be 
positue and is elicited as follows Press the fingers under the 
right costal arch and ask the patient to take a deep breath 
Inspiration is suddenly arrested when the sensitne gall bladder 
impinges on the fingers 

Biliary and Penal Colic In some cases the pam may be so 
severe and of such a cimracter that it simulates one of these 
Pneumonia It is well knoivn that m this condition there 
may be pain and rigidity in the right hypochondnum Diagnosis 
IS made by examination of the lungs, by consideration of the 
general condition, and by examination of the urmc 
Lumbago may be confused with the mild ty pc In pyelitis there 
may be a history of pain during, and frequency of, micturition, 
though the unne may appear normal on naked'eye examination, 
and albumm may be absent In pyelitis, tenderness can generelly 
be elicited in the costo-vertebral angle, and examination of the 
urine by the single drop method makes the diagnosis clear 
Cystitis Pam and tenderness ore absent from the costo 
\ertebral angle, but may be present over the bladder As the 
infecting organism is often other than the colon bacillus, the 
reaction of the unne may be alkaline A large quantity of pus 
and comparatively few organisms favour cystitis rather than 
pyelitis, and n bacilliiria without much demonstrable pus is 
suggestive of an infection of the renal pelvis A certain diagnosis 
can only be made, however, by the cystoscope, or, better still, 
by catheterization of the ureters 
Treatment The jiatient is to be kept in bed on a milk, fruit 
and carbohydrate diet, and the bowels freely opened The blood 
urea should be estimated at the beginning of treatment and at 
intervals thereafter, for a nsmg Wood urea may afford an early 
indication of renal damage Potassium citrate gr xx -gr. xxx 
should be given cither by itself or combined with sodium 
bicarbonate, gr xL, every two hours until the unne is alkaline 
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The administration should be contmued at least every three or 
four hours during the night, for it is then that the urine is most 
likelj to become acid The treatment aims at making the urme 
alkaline, and this is facihtated bj giving alkalme drinks, such 
as home made lemonade or barley vrater, of vrhich at least 
o pints should he taken eve^ dav If as sometimes happens the 
potassium citrate causes vomiting a good substitute maj be 
found in Tabloid Alkalme ElTervescens Co (B i, Co ) one 
being given two hourly kVhen the urme becomes alkalme (and 
it should be tested frequenllj bj litmus paper) the condition 
usually improves, and the citrate and bicarbonate should be 
giv en less often — ever} four hours \\ hen the temperature has 
been normal for a ^^eek the alkalis should be discontinued, and 
acid sodium phosphate gr ■ccv. , every four hours substituted 
The alkalme dnnks should now be discontinued and plain water 
gnen instead When the unnehas again become acid, bevamioe, 
which in an acid medium gives off formaldeh} de, should be given 
in addition to, and separate)} from, theacid sodium phosphate A 
small dose not more than gr r once dad} , should be giv en to start 
With and if this causes no exacerbation of s}inptoms, the dose 
should be rapidly increased up to gr xv thrice dail} Each dose 
of bexamme should be given b} itself in a glass of water The 
reason for starting with a small dose is that some patients displa} 
an idios}’iicras} to the drug the temperature, after having been 
normal for some dav s, shooting suddenly up to 101 “ or more, with 
reappearance of urmar} s}’mptonis For the same reason 
hexamine should not be started until the temperature has been 
normal for at least a week After the temperature has been 
normal for ten da}’s the patient ma} be allowed up, but it is 
advisable to continue the hexamine and acid treatment until 
deliver} 

^\lth these measures roost cases do well, at least in so far as 
disappearance of symptoms is concerned The temperature falls 
to, and remains, normal, the pam and frequenc} disappear, and 
the tenderness over the kidnc} can no longer be detected 

A few cases, however, do not improve The high temperature, 
pam and tenderness persist, the blood urea may rise, and vomiting 
set m, or if alread} present become worse, great prostration, 
emaciation, and secondar} aiuemia ma} follow In such 
cases, fortunately rare, recourse ma} be had to either (1) uretene 
dramage with or without wsshaig out the kidney pehis, or 
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(2) induction of premature labour It is \ery important that 
these patients should not be allowed to drag on indefinitely until 
irreparable damage has been done to the kidnej A careful 
watch should be kept on the blood urea as a significant mcrease 
js an indication of iniolvement of the kidnej parenchyma (pyelo- 
nephritis) 

Vretenc drainage has been warmly ad\ocated by Russ 
Regarding the pus in the pelvis of the kidney like a collection of 
pus elsewhere, he advises drainage b> an indwelling ureteric 
catheter, as large as the ureter will hold It should be passed up 
tothekidnej pelvis and left in «Uu for ten dajs or longer and the 
pus aspirated with a 10 c c Luer sjringe The catheter is left 
in silu and its end fixed to the thigh by plaster It is inspected bj 
anurseeveiy hour If not draining properly she injectssaline with 
a 2 c c hypodermic sjTmgc to wash it out, and then aspirates the 
catheter to ensure drainage The patient should sit up in bed 
and drink i full glass of water every half hour, the bowels being 
meanwhile kept freely open Our experience of this method in 
the few cases m which we have had to use it, has been uniformly 
favourable 

Induction of Pretnaiure Labour If facilities for ureteric 
drainage are not available, or if it fails the only alternative is to 
empty the uterus This should always be done if the blood urea 
increisei, considerably, especially to over 40 mgm per cent or 
over as the rise is an indication that the kidney parenchyma is 
involved (pyelonephritis) One of the methods of mstrumental 
induction should be used such as bougie stomach tube or rupture 
of membranes, and alwn j s results in a sy niptomatic cure 

Postural Treatment If we accept the pressure theory of 
stasLs m the ureters a rational treatment would be to make the 
patient he on her face, or on her left side and semi prone 
Occasionally this treatment seems to do gootl and should always 
be given a trial m obstinate enses before resorting to drainage 

fCdogentc Diet Since its introduction by Helmholtz and Clark 
in 103!, the fcetogenic diet has been fargefy used in the treatment 
of the chronic phases of urinary infection It is based on the 
principle that if the urine can be acidified sufficiently by the 
presence of ketone bodies, espcaally ^-oxy butyric acid, so that 
its pH IS ns low as 5 2, the growth of colon bacilli, and to a less 
extent of other organisms, is inhibited and the unne rendered 
sterile Tlie treatment, however, has now been superseded by 
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on account of the unnarj obstnittion present dunng pregnancy 
this attempt does not often succeed In a senes of thirteen 
cases, however, Rosenheim obtained sterile urine before deliverv 
in tlirce After deliverj it is successful m the majoritj of cases— 
SIX out of elev en reported b> Rosenheim As the mandelic acid 
excreted m the urine inhibits the groirth of organisms, a patient 
should not be considered cured until a specimen of urine taken 
several days after the treatment has been stopped is sterile on 
culture If the ammonium mandelate fails to render the urine 
sterile, urinary stasis should be suspected and pyelograms should 
be obtained The only contra indication to the treatment by 
mandehc acid is a raised blood urea 

Siilphamlamide Excellent results have been reported by \Idnv e 
Kenny (1937) from the treatment of pyelitis of pregnancy by 
means of prontosil (p nminobenzene sulphonamide) The prepara 
tion used was the Ray er product prontosil album, of wluch one 
tablet containing Ojgm was given three times dailv In Idcases 
thcurincbccamesterilcin five tosev cn day s with, at the same tune, 
rapid and apparently permanent remission of the pyrexia and 
other signs and symptoms In 6 of the 10 cases however, 
bactenuna recurred during the pregnancy but without any 
relapse of the clinical symiptoms The advontages claimed for 
the treatment as compared with that by mandcIic octd are that it 
IS well tolerated, that it is sticcessfu) in a larger percentage of cases, 
that no limitation of fluid is necessary, that it acts more quickly, 
and that it can be used m the acute stage when the patient is 
febrile Prontosil nevertheless, must be used with care as it is 
liable to produce toxic effects the most noticeable of which are 
meth cmoglobjna-nua or sulplixmoglobmicmja which, however, 
seldom become sev ere, and some irritation of tlie urinary tract 
shown by the presence of granular casts and occasionally red 
blood cells m the urine Tor this reason it is questionable if 
prontosil should be given when there is cv idcncc of prevnous renal 
damage in pregmney Cases of agnmulocy’tosis and ev en of optic 
atrophy have also been described after it Tlic drug should, there 
fore, abvay s be stopped ns soon as the urine Ins become sterile 
Neither salme purgatives nor foods containing sulphur, eg, 
eggs or onions, should be given during the treatment Equally 
good results are obtained by the use of sulphapyTidinc (M A R 
COS), which is less toxic than sulphandamiclc 

Prognosis Unless utterly neglected the immediate prognesn 
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IS good So successful are modem methods of treatment that the 
mother usually undergoes sj’mptomatic cure and pregnancj con 
tinues to term Of ICO cases of antenatal pjehtis treated jn 
Unuersitj College Hospital since 1927 onlj one ^\as fatal In 
another a pjo nephrosis dcA doped and the ludne\ had to be 
remo\ ed after which the patient did well, while the pregnancj 
contmued A complete cure of the pj ditis during the pregnancy 
m the sense that the unne becomes sterile is \erj rare It only 
happened tmce m our patients and others have had a similar 
experience There is a distinct tendency for a spontaneous pre 
mature interruption of pregnancy to occur This took place in 
30 per cent of our cases and is probably attributable to the high 
temperature McLane records a maternal mortaht\ of 3 58 per 
cent and a foetal mortality of lo 8 per cent 

The remote prognosis is much less favourable In our senes a 
follow up study after delneia by Gladys H Dodds before the 
introduction of mandehc acid or prontosil showed that only 
49 per cent were completely cured in the sense that the urine 
was sterile on culture So per cent developed chrome pyelitis 
and IG per cent had continued bactenuna only A pjTexia per 
sisting for more than sixteen days was usually associated with a 
bad remote prognosis for 60 per cent of such de\ eloped chrome 
pyelitis and in the majority of these dilatation and kinkiB^; of 
the ureters persists and ureteral stricture may de> elop In such 
cases acutepyelitisislikely to recur in succeeding pregnancies but 
this does not necessariK happen for in our series none suffered 
from an acute attack in the subsequent pregnancies 78 per cent 
were quite normal in the succeeding pregnancy , while 22 per cent 
suffered from chronic pj elitis which had persisted in the interval 
but which the new pregnancy apparently made no worse \\ith 
the use of mandehc acid or prontosQ the percentage of cures will 
probably be considerably increased Asalreadj mentioned(p 489) 
Rosenheim obtained stenie unne m six out of eleten patients 
dunng the puerpenum The importance attached by msburj 
White to treatment of chronic infection of the cervix has been 
already referred to (p 480) 

Patients who haxe had pjchtis in pregnancy should alwaxs be 
followed up m the puerpenum and after, and the condition of 
the urmary tract studied Hus intolves not only bacteriological 
exammation of the urme but ako exaramation by X rays after 
mtra\ enous mjection of uroselectan to determine whether tl ere 
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IS any pennanent dilatation or Linking of the ureters or dilatation 
of tile kidne) pelvis If tlie blood urea has been raised it should 
again be estimated In ^ lew of recent work bj Peters and others 
on pjelitis as a cause of permanent hypertension, a watch should 
also be kept on the blood pressure 

Puerperal Pyelitis 

This IS one of the commonest causes of puerperal pyrexia, and 
accounted for 27 5 per cent of all the cases of the latter in our 
clinic Its causes are chiefly two (a) catheterisation of tlie bladder 
during long labours, and (i) imperfect emptjnng of the bladder in 
the puerperium from the patient lying on her back, and the loss of 
tone of the er stretched abdommal muscles Being an ascending 
infection from the bladder, both kidneys are usually involved 
If the infection has taken place during labour the temperature 
may be raised on the first or second day of the puerperium but 
if it has occurred because of residual urine m the puerperium it 
may not rise till the end of the first week or later It may be as 
high as 103% with or without a ngor, and there is usually some 
frequency of micturition, but pain and tenderness in the loin are 
not prominent features, as there ts no tension in the kidney 
pelvis The infecting organism is often some other than the 
bacillus coll, and the reaction of the urine may be alkaline rather 
than acid Diagnosn is made by examination of the urme by the 
single drop method (p 484), and the organism is identified by 
culture 

Treatment is along the usual hncs — a mixture contamuig 
potassium citrate and sodium bicarbonate, together with copious 
alkalme drmks, and, when the temperature has become normal, 
suiphapyTidine, to render tlie urinary tract sterile This object 
IS usually attained rapidly os there is no urinary stasis 

Hsmatuna of Pregnancy 

Hsmaturia of se^ ere degree is a rare occurrence m pregnancy. 
Krelsclimer could only find six cases omong 241 cases of 
hirmaturia of all 'i srieties in 'nomen 

It IS customary to divide the h'cniaturias occurring during 
pregnancy into (1) those due to lesions m the urinary tract that 
arc associated with, but not caused by , pregnancy , e g , calculus, 
infarction, new growths, tuberculosis, etc. {hannatuna m preg- 
naney), and (2) those due to the pr^ancy itself {hamatuna oj 
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pregnancy) It is onlj with the latter that we are concerned 
here 

The hemorrhage is usuaU> painless, sometimes profuse and 
generallj recurrent It seldom comes on before the fifth month, 
and ceases after deliverj , though it maj reappear m subsequent 
pregnancies Though urologists no longer beliere in “ essential 
hematuria le , hxmaturia without anj lesion to account for it, 
yet the causal lesion is often difilciilt to demonstrate Among 
the better known causes maj be mentioned 

(1) Ianc« in the Bladder Thej maj gise rise to profuse 
hsematuria, and maj be accompanied bj a feeling of weight and 
perhaps indefinite aching pain in the region of the bladder There 
are often s-uh al varices present at the same time 

(2) Chrome Nephrxlis Fowler, Balloch and others believe this 
to be one of the most frequent causes of hematuria of pregnancy. 
The immediate cause of the bleeding is the congestion of the 
kidnej and perhaps the exacerbation of the nephritis which 
the pregnancy brings about Hzmatuna maj be the first 
eMdence of chronic nephritis, antedating the appearance of 
albumin and casts bj maD^ months, or even b\ jears, and 
between the attacks the unne roa> be normal The disease maj 
therefore be extremelj difficult to detect even on macroscopic 
or microscopic examination of the kidnej, or it maj on the 
other hand, as in Fowlers case, ba%e advanced to the stage 
of the small red granular kidnej The Turmorrhage maj be 
\erj severe, alwajs ceases after dclnerj, but o^en recurs in 
subsequent pregnancies 

(3) Ureteral Slrieiure Hunner has shown that stricture of the 
ureter, generallj arising from a focus of infection in the teeth, 
tonsils or elsewhere, is one of the common causes of “ essential 
hematuria and Middleton has also drawn attention to its 
importance as a frequent cause of hsematuria of pregnancj , and 
described four cases The resultmg stasis in the kidnej pelvis leads 
to compression of the kidnej substance and interstitial fibrosis, 
as a result of which certain veins have their lumina narrowed 
at parts of their course, and become varicose at others and are 
liable to rupture According to Middleton the luematuria is as a 
rule, seen onh in those multipane in whom each pregnancy has 
left behind a degree of permanent dilatation of the ureter, suffi 
cientlj marked to cause stasis in the renal pelvis The haanatuna 
is accompanied by infection in only about half the cases, so that. 
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though infection is liable to super\cne when there is renal pelvic 
stasis it cannot account for the hicmorrhage Catheterisation of 
the ureter and aspiration of the residual urine stops the bleeding 
though it may recur later 

(4) Compression of the renal lein bv the enlarging utenis can 
occasionally lead to 1 irniaturia b\ causing stasis in the \enous 
circulation of the hidne\ A similar result rosy follon prolapse 
of the kidney with kinking of the renal vein 

(5) In acute pyelilis or pre eclamptic ioxccmia the urine may 
contain a considerable quantitv of blood 

(6) Purp ira I (ctt orri agicQ \\c have already seen tl at m this 
disease bleeding may occur from the urinarv tract 

Treatment It is best to seek the cause and deal with that 
If no cause can be dcmonstnteil good results may be obtained 
from intravenous injection of vitamin C m the form of ascorbic 
acid 111 ad I tion to ntamin K (p da) In htmnturia due to 
purpura vitamin P(p 397) should be used with iitaniin C 

Pregnancy after Nephrectomy 

Patients who have had one kidnev removed as a general rule 
pass without disturbance through pregnancy and labour provided 
the remaining kidney is hcaltliv before the pregnanev starts and 
IS given time for compensatory hypertrophy which generally 
takes about two years Indeed if much of the other kidney has 
been destroy ed for some time as mav happen for example in 
unilateral hy dronephrosis or in nephrolithiasis the compensatory 
hypertrophy is often well advanced before the nephrectomy is done 

The prognosis as regards pregnancy is best if the kidney has 
been rcmo\ ed for such conditions as trauma or a non malignant 
tumour for then the other kidney is usually hcalthv H B 
Alatthews summarised 20o pregnancies m 245 neplirectomised 
women Only 15 of the 20 j pregnancies were complicated by 
toxamia 250 were normal and 2 died The literature contains 
numerous records of women with only one kidney who have 
passetl through several pregnancies without trouble 

If the nephrectomy has been earned out for renal tuberculosis the 
outlook IS much less favourable Crabtree has shown that of 
70 cases c f renal tulicrclc treatcfl I v nephreetomv 25 had a per 
sistent trace of nlbiiinm after the ojXMtition and 4 albumin in 
large amounts the cause of whicli is obscure but is probably 
some degree of nephritis of tome origin After nephrectomy for 
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tubercle pregnancN should not be allowed for at least two jears 
andonlj then if the other tjdnej isheaIth>,andthereisnoesndence 
of recurrence of the disease elsenhere After nephrectom} for 
malignant disease this period should be extended to four jears 
(Kummel) 

In all cases of pregnancj after nephrectomN the patient should 
be kept under careful obsenatjon for albuminuria hjTwrtension, 
or signs of urea retention Should signs of toxsemia orpjelitis 
appear the condition must be promptlj treated and the preg 
nanc% should be terminatedif »t docsnot cfearup m a short time 
Sliould the pregnancj hat e reached the Sflth week it maj be wise 
to do Gesarean section with or without sterilisation \pparenllj 
such patients stand morphiawell, but chloral and the barbiturates 
badlj 

Nephrectomy during Pregnancy 

As a rule it is better to tide the patient ot er till after debt erj , 
but if there is malignant disease or tuberculosis of one kidnej it 
IS best to remove it at once Usuallj the pregnanc% continues 
till term Schmidt has collected from the literature 86 cases of 
nephrectomi during pregnancj, at periods varjing from the 
second to the eighth month The niatemal mortahtj was onlj 
3 per cent {2 cases) and m 77 per cent normal labour occurred 
at term but in manj of the records the effect on pregnancj was 
not stated and it is probable therefore that the percentage of 
labours at term was much higher Theobald has reported four 
cases In three the operation was performed between the third 
and fifth month — twice because of earlj tubercle and once for 
Dietl s crisis \onc of the patients had subsequentlj more than 
the faintest trace of albumin in the urine and the pregnancies 
proceeded normallj to term 
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AFFECTIONS OF THE SKIN IN PREGNANCY 
Pigmentation 

This Tvell known phencnnenon is m all probabilitv due to 
expansion of the mclanopbores or pigment bearing eellb of the 
skm by a hormone derived from the posterior lobe of the pituitarv 
It IS usually said to be more marked m brunettes than in blondes 
but Ballant 3 Tie and Brownehave shovm that complexion actually 
makes no difference to its inlensit\ The most distressing part 
of it is the chloasma a diff use or cinnimsOTbed pigmentation of 
the face of i elloinsh or bronze tint which sometimes resembles a 
mask Fortunateh although the pigmentation of the mpples 
and breasts (pninan and secondarv areola) tends to persist to 
some extent the chloasma almost always disappears completrfv 
after p^egnanc^ is over Brickner has described pigmentation of 
the nails especial]) of the index and middle fin^rs, but this u 
exceeding]) rare It is said that birthmarks often undergo 
enlargement during pregnancv 

Stnae Graviilarum 

These ma) be found in the later months of pregnane\ on the 
abdomen particular!) m the area below the umbilicus and m the 
flanks on the breasts especial!) the lower and inner quadrants, 
on the upper and outer parts of the thighs and occasional!) on 
the buttocks In about 20 per cent of cases the% are entirely 
absent Histologicalls it has been shown that the elastic fibres 
of the cutis are tom asunder, so that under the stris the^ are 
entirel) absent while at their sides tbev are heaped up 

Factors favouring their production are great increase in size of 
the utems obesit) and espcciallv the rapid deposit of fat under 
the skm which so frequenth occuis during pregnancy Hence 
the) are more likely to be marked if the child is large and if there 
IS h)drammos or multiple pregnancv The% rarel) appear before 
the fifth month and usuallv not before the sixth or seienth and 
after pregnane) lose their pmk colour become pale and persist 
permanentl) as the hnfo: albicantfs 
"Mucli may be done to prevent their formation by massage 
of the skin for about la minutes daily with some lubricant, such 
as vaseline, oliie or Imsecd oil or gljeenne This may best be 
4M 
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done bj picking up successive folds of the skin of the abdomen 
betvieen the finger and thumb and rubbing it gentlj to and fro 
The wearing of a well fitting corset to support the abdomen 
withoutcompressmgit(p 75) 

IS an additional preventive 

Herpes Gestationis 

This IS a bullous eruption 
allied to dermatitis herpeti 
formis It maj appear in a 
first and in every subsequent 
pregnancy, or for tlie first 
time in a third or fourth or 
again it fnaj occur in one 
pregnancj miss another or 
two anif reappear m a sfiiV 
hter one Usuatlj it begins 
about the fourth or fifth 
month continues till term 
and disappears in thesecond or 
third week of the pucrperium 

Clinical Features Itusunll> 
affects the chest, abdomen, 
armsandlcgsfFig 55) There 
are crjthematous patches 
varjing in size from a sii 
pence to a crown piece or 
larger uhich tend to hesi m 
the centre and spread at the 
periphcrj On the margins 
of the patches v esicles form, 
containing clear fluid or more 
rarel) pus, the bullu! \ar>ing 
m size from n matcli head to a hazel nut \Uien the bulia: 
rupture they leave ravr areas, and, if thej are purulent sticky 
impetiginous crusts TIic chief sjTnptom is itching which is 
often intense, and as it prevents sleep it mav uUimntelj result 
m great prostration 

Diagnosis In pemphigus the mucous meinbrancs arc often 
involved, and the vesicles arc thin walled and arise on health) 
skm or mucous mcmbroiie IIcri>cs appears on skin surfaces 
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only, and the bulla; are thicLer milled, and arise on already 
erj thematous patches, usuallj at their margin Itching is a 
prommentsiTnptoraabsentin pemphigus Inerj’themamultiforme 
the bulla; are at the centre of the erythematous patches, itching 
IS less marked, and the condition responds to sal]c\lates 

Treatment The most effectue treatment is bj the serum 
of a healthj normal pregnant woman, 25 c c of ivluch should 
be injected into the subcutaneous tissues at inters als of 1 to 7 daj s 
This usually brings about rapid improiement If fresh serum is 
not ai aliable horse serum maj be used instead If these fail, 
Ringer s solution, 200 c e , should be tried Howard advocates 
potassium arsenite mternallj in full therapeutic doses or, still 
better administered in intermittent courses and, after incision of 
the bullae baths contammg Condj’s fluid A 5 per cent solution 
of gentian ^^olet should then be applied to the raw areas X ra\-s 
sometimes seem to benefit, cspeciaUv in reheimg the itching In 
intractable cases it maj be necessary to terminate pregnancy 

Subcutaneous H£maiigeio>EndotheIioinata 

These tumours may arise de noro in pregnancy or as a rapid 
increase of a pre existing mevus That they are not uncommon is 
shown by the fact that Davis, whose excellent paper on the subject 
should be consulted for full details, was able to collect eleven cases 
from antenatal clmics in two years Tbe\ are usually single, 
present as a pigmented warty subcuticular groirth, and while they 
may appear on any part of the body are most commonly found 
on the face, especially on the area of the chloasma The growth is 
not painful but may he tender, and while usualli innocent may be 
locally iniiltratiie Hisfologically it consists of a large number of 
small \esseh, lined by hypCTtrophic and neoplastic endothehum, 
but why it should arise durmg pregnancy is unknown It usually 
starts about the 5th or 6th month of ptegnanci , and continues to 
grow % ery slowly till about three months after delivery and then 
gradually regresses , occasionally it disappears completeh , hut as 
a rule a small residual wart remains No treatment is required 
except in tlie infiltratiie type when it may be necessary to dissect 
the tumour out As there is a thm capsule this is not difficult 
to do 

Eczema 

Eczema in pregnancy may be localised or lery widespread, 
as in a case recorded by Gellhom, where the entire body , including 
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the face and external genitals, was covered by thick cnists. 
The itching may be \ ery severe and entirely prevent sleep In 
addition to the usual external applications, such as Lassat’s paste, 
subcutaneous injections of the semmof a normal present woman, 
25 c c once or twice weekly, or horse serum, or 200 c c Ringer’s 
fluid sliould be tried The danger of Csesarean section in infected 
skin conditions, especially if they involve tlie abdomen, should be 
borne in mind 


Molluscum Fibrosum Gravidarum 

This condition w as first described in 1906 by Brickner, w ho liad 
observed 19 cases Small sessile or more frequently pedunculated 
growths, ten to forty in number, and v 'trying m size from a pm 
head to n split pea, appear from the fifth month of pregnancy 
onwards, about the neck, or between and below the breasts They 
are not painful or tender, mav or may not be pigmented, and are 
accompanied by no other symptoms Histologically they are soft 
fibromas, innocent in nature, covered by squamous epithelium and 
are allied to molluscum fibrosum as it occurs apart from pregnancy 
They usually disappear m the puc^num but m some instances 
they may remain indefinitely, some of the growths retaining their 
pigment, others losing it 

Itching of the Skin 

A generalised itching all over the body is not uncommon in preg 
nancy It is usually slight and intermittent, but is liable to be 
worse at night, and may seriously interfere with sleep, and cause 
great depression ami ill health It is believed to be due to a 
circulating toxin which imfales the nerve endings in the skin, 
but the origin of the toxin and its nature are unknown Itching 
of the skin is a well known symptom of glycosuria and diabetes, 
and It may occasionally occur in chronic nephritis, or m jaundice, 
and intestinal derailments ioo^ csjiecially constipation, may .giv e 
rise to or aggravate it 

Trealment The urine should be tested for sugar. If there is 
constipation, calomel at night, followed by a saline in the morning, 
IS indicatctl Sedatives, such as sulphonal, medmal, chloral or 
bromides, should be avoided unless there is intractable insomnia , 
antipyTin in 5 gram doses may, however, l>c given, and often 
brings relief A hot bath at night with 2 lbs of bmn or oatmeal 



600 AFFECTIONS OF THE SKI\ PREG^A^GT 

added is soothing and maj ensure a night s rest or 2 oz of 
bicarbonate of soda to a hot bath of about 30 gallons of water 
maj be equally effectne The skin mas be bathed frequently 
with cooling evaporating lotions such as Eau de Cologne or 
lav ender water or with antipruritic lotions such as carbohc acid 
1 m 40 or liquor carbonis detergens 1 m 20 and a dusting powder 
composed of zinc oxide with 10 pet «nt camphor added and 
applied to the skm after diy mg is often soothing Irritating 
articles of clothmg should not be worn next to the skm 

Pruritus Vulva This troublesome complaint is generally 
caused by some irritating discharge such as leueorrhcea arising 
from cervacitis trichomonas or thrush or bv sugarv urme Rarer 
causes are diseases of the VTilvn such as eczema kraurosis (rare 
m women of child bearmg age) leukoplakia or varicose veins 

TTeatmeni The first essential is to search for a cause and 
treat that Discharge should be sought for and treated and 
the urine should aiwaj s be tested for sugar Jn addition to treating 
an) such local cause the foUowing remedies ma} be used to relieve 
the intolerable itching 

(1) Bathing the v'ulva with cold alkaline solutions such as that 
made by dissolv mg baking soda or washing soda m cold water 
and after drj ing dusting with calomel powder or with a powder 
composed of zinc oxide to which 10 per cent of camphor has 
been added 

(2) Liquor catbonis detergens 1 m ”0 or carbolic acid 1 in 40 
These lotions are best used cold and at night before retiring 

(3) Ungt Resorcm Co raaj be applied to the vulva or the 
follovTing 

B 

Menthol 
Acidi Carbolici 
Zmci oxidi 
Paraff 'Moll Alb 
Fiat ungt 

Friedrich obtained prompt relief bv crstrin m two cnsra of 
pruritus vulv jc He gav e "0 000 1 L tv poderm callj three tunes 
a week Such treatment i« not imtional as it has been shown 
(Cohen Mdrrian and Matson) that OJ per cent of the (cstrin 
excreted m the nrine m pregnanev is in n combmed phv siologicallv 
nert form 
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CHAPTER \XXni 


TUMOURS COMPLICATING PREGNANCY, LABOUR AND 
THE PUERPERIU^I 

Fibroid Tumours of the Uterus 
Fibroid tumours of the uterus are not mfrequentlj met with 
during pregnancj Their frequency is usuall} stated as about 
1 percent butthisfigureiscertainlj muchtoohigh InUnnersity 
College Hospital only one ease occurred in 350 amongst booked 
casesfromourowndistrict te 028percent Thej are hardlj ever 
met with before the age of twenlj li\e and most of the patients are 
overthirtj fi\e Thej are most common in elderh prmugrand® 
General Considerations The fbroids may be either submucous 
interstitial or subperitoneal Pregnancj is probablj rare with 
sub mucous fibroids but it has been known to occur and e\ en to 
proceed to term though it is extreme!) bkel) to end in abortion 
Subperitoneal fibroids have little tendenc) to cause abortion 
and ma> interfere but little with uterine action during labour 
but are as liable as the others to undergo red degeneration, 
while if the pedicle is thin it ma> undergo torsion The) are if 
in the pelvic cavit) at the start of labour, estremel) likel) to 
cause obstruction Interstitial fibroids especial]) if numerous are 
apt to cause abortion and during labour ma) interfere senousl) 
with the power of the uterus to contract and retract Cervical 
fibroids almost invariably prevent dilatation of the cervix, 
especially as unlike those situated m the bod) of the uterus 
the) are not drawn up out of the pelvis during pregnane) 

Influence of Fibroids on the Pregnancy Fibroids especial!) 
if small commonl) give rise to no s)inptoms whatever durmg 
pregnane) , and ma) even cause no trouble in labour or the puer-' 
penum It is sometimes asserted that thev ma) predispose to 
ectopic gestation b) interfering with the passage of the ovum 
along the tube Troell in 1910 found 49 cases recorded in which 
fibroids and tuba! pregnancy co existed Considermg the fre 
quenc) of tubal gestations and also of the association of fibroids 
and pregnane) it is not surpnsing that the two conditions should 
sometimes exist together but it is unlikel) that there is any 
aetiological connection between them It is also asserted that 
the) cause placenta praevia butthisagamis doubtful Olshausen 
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quotes Nauss as finding onlj 2 cases among 241 of fibroids 
complicating pregnanc^ , and \\ itson had onij 1 case among 157. 

Prernaitire Inlerruption of Pregnancy There seems to be an 
increased tendencj to abortion or miscamage, especiaJli after 
the third month This is probablj due to mechanical interference 
vf ith the grow th of the uterus and is greatest when the fibroids are 
submucous or interstitial Amongst 101 cases Pierson found 
thattnoabortedsponlaneousi) in the first three months , betneen 
the end of the third and the twentj eighth week miscamage 
occurred twenty times, and between the twcntj eighth week and 
term premature labour set in nineteen times Thus in 89 (24 per 
cent ) the pregnancy ended prematurelj The tumours were 
considered to be the cause in 1« per cent Pinard had 14 abortions 
among 84 cases (15 per cent ) 

Pressure Si/mploms Large fibroids situated above the pelvjc 
bnmmaj causeconsiderable discomfort bj their mere bulk cspeci 
nllj nenr term, when the uterus isalreadj stretching the abdominal 
wall It 18 remarkable, however, how well the abtlomen accommo 
dates itself, even to very large fibroids, so that serious discomfort 
or pressure symptoms from tumours in this situation arc rare 
Sut it IS otherwise with fibroids situated m the peh is Usualh 
these are draivn upwards abose the peliic brim as pregnanc> 
advances , but sometimes this does not occur, and as the tumour 
increases m size it maj become impacted in the peh is and g»e 
rise to serious pressure symptoms — on the bladder, urethra, 
(causing acute retention of urine) rectum or pelvic veins Such 
svTnptoms gencrallj demand immediate operation, with removal 
of the impacted tumour 

Tirisfing of the pedicle of a subpmtoneal fliroid is a rare 
occurrence The torsion ma> be transmitted to the uterus, 
and Troell giv cs a list of twenty one cases of uterine torsion from 
this cause The sjTnptoms are acute, with pain, vomiting, 
distension and dchjdration, and the onlj treatment is immediate 
laparotomy. 

Effect of Pregnancy on the FQiroids Increase tn Size Tins is 
due pirtl) to cedema of the tumour, partlj to hj'perplasia of its 
muscle fibres, comparable to that occurring in the muscle of the 
uterus The oedema leads to more or less softening 

Vp-card DtspJaeemcnt As pregnanej advances the tumour 
tends to be drawn upwards out of the pelvis. Because of the 
enlargement of the tumour and lU upward displacement, it may 
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become clinically cMdent for the first tune during pregnancj 
As the uterus in the last three months becomes thinned out 
small fibroids deeph sunk in its wall and therefore hitherto 
impalpable maj be projected towards the peritoneal surface and 
thus become palpable for the first time On the other hand large 
fibroids maj become so flattened out and softened that thei’- 
outl ne becomes less definite or the tumour maj e\en become 
quite impalpable 

Red Degeneration In pregnancj and the puerperiiun there is 
an increased tendencj to red degeneration possiblj because of an 
increase of the fibrinogen content of the blood rendermg it more 
liable to clot Thrombosis occurs in \ essels suppljnng the tumour 
and in consequence its blood supplj is cut off The emptj 
cap Hanes asm infarction elsewhere become engorged with venous 
blood rupture and the tumour becomes stained bj extravasated 
blood so that on section it looks like raw beef Fioallj necrosis 
sets n folloiied bj 1 quefaction in the infarcted area The centre 
of the tumour is then occupied by grcjisli necrotic material 
surrounding a central cai it% filled mth fluid Usuallj this flmd is 
ster le butitma\ become mfectedfromthemtestme orelsewhere 
This liquefactne process probabh takes manv months and at 
term fluid maj be found m the centre of a fibroid that had been 
observed to undergo red degeneration in earlj pregnancj 

Symptoms of Red Degeneration lO Pregnancy There is 
abdominal pam not usuallj >er> severe The temperature maj 
or may not besligbtlj raised but hardly ever exceeds 100* unless 
the tumour IS becominginfecled wbichisverv rare Oneormore 
of the fibroids are tender on pressure Occasionally the sjmptoms 
may be very acute with severe pain high fever vomiting dehjdra 
tion and distension — fact all the signs of an acute abdominal 
crisis 

Treatment of Red Degeneration to Pregnancy The attacks are 
nearlj alwajs mild and respond well to expectant treatment — 
bed mild purgatives and if necessarj to relieve the pain ice bags 
on the abdomen and analgesics such as aspirin or morphia Usually 
the sjTuptoms onlj subside slowlj and the patient must be pre 
pared to stay in b^ or at least at rest in the recumbent position 
for three to six weeks Occasionallj the svmptoms startmg in 
early pregnancj persist in a subdued form until deliv etj necessi 
tatmg rest throughout all the later months There is no need m 
these mild cases to resort to either hjsterectomy or mvomectomj 
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In the occasional severe casein which thejiatient, as described 
above, presents all the signs of an acute abdominal emergency, 
there is no choice (especially as the diagnosis is often m doubt), 
except immediate laparotomj Myomectomy should usually be 
preferred to hysterectomy, especially if the patient is a prmii 
gravida or has no hung child The operation is ideal jf there is 
only one fibroid situated in the superficial part of the wall of the 
uterus or if the fibroid has a pedicle A fibroid shells out easily 
from the wall of the pregnant uterus leaving a bleeding bed which 
should be obliterated by mattress sutures Occasionally it may 
be impossible to control the bleeding on account of the tension of 
the pregnant uterus In such cases it is better to remove the ovxim 
by hysterotomy , after which control of the ha?morrhage is easy 
This IS better than sacrificing the uterus by hysterectomy as has 
been sometimes done unnecessarily in such circumstances 
After myomectomy there is a great tendency to abortion, 
especially if the uterus has been much handled during the opera 
tion, or if the tumour has been deeply situated The experience 
of Landau with only one abortion m eleven myomectomies was 
unusually favourable In order to minimi«e the risk it is important 
to handle the uterus as little as possible duruig the operation 
and to keep the patient under morphia for o week after it 
Influence of Fibroids on Labour They tend to cause mal 
presentations Olshausen found that in 804 cases the presentation 
was vertex in 54 per cent , breech m 24 per cent and tr-vnsverse 
m 19 per cent Even when the presentation is vertex fibroids m 
primigravidjc often prev ent the entry of the fcetal head into the 
pelvic brim m the last weeks of pregnancy The frequency of 
premature labour has been already referred to When the fibroids 
occupy the pelvis they tend to obstruct labour and thus increase 
the frequency of operative delivery have seen that fibroids 
occupy mg the pclv is in the early weeks of pregnancy tend to 
be drawn upwards as pregnancy advances Tumours therefore, 
that m the first three months seemed certain to obstruct labour, 
often give rise to no obstruction whatever, ns at term they he 
entirely above the pelvic brim During the second stage of labour 
a tumour m the lower uterine segment may also be drawn upwards 
above the presenting part, but only if it is situated m the anterior 
or lateral walls A cervucal fibroid even though small almost 
invuriably interferes vntU dilatation of the cervix and therefore 
causes insuperable obstruction 
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begun in pregnancv may contiDue into the puerperium After 
delivery the fibroids usually dinnnish rapidly in size, though it is 
doubtful if they ever entirely disappear 

Diagnosis in early pregnancy may be very difficult Usually 
the patient is a primigravida over thirty five Amenoirhoea is 
important Breast signs are often helpful as the patient has not 
usually been present before Fibroids may be associated with 
secretion m the nipples, but they ne\er cause pigmentation 
Fibroids do not cause softening of the cerviv though if ‘erosion 
IS present at the same time it may be simulated The pregnant 
uterus containing fibroids is larger than the period of amenorrhoea 
would lead one to expect and the surface may be irregular and 
nobbly The Zondek Aschheim test is invaluable and after the 
16th week \ra\s may show the fcetal skeleton In the later 
montlis there IS as a rule tittle difficulty m recognising the fact of 
pregnancy us the foetal heart sounds fcetal parts and movements 
and external and interna) ballottement come into the picture 
The fibroids, because of their softening often become less distinctly 
palpable at this time , on the other hand, small fibroids not 
formerly felt, become, by the stretching of the uterine wall, 
projected towards the surface and thus may be recognisable for 
the first time 

Treatment Most cases need no treatment whatever during 
pregnancy, and proceed to term without any disturbance All 
pregnant patients with fibroids should, however, receive careful 
supervision Red degeneration is the most frequent cause of 
trouble The aymiptoms and treatment have been already 
discussed On account of the nsk of abortion it is advisoble that 
the patient with fibroids should rest m bed if possible, at the 
times at wluch her periods would haxe occurred if she had not 
been pregnant Tlircatencd abortion should be treated along 
tlieusuallines(p 172) Ifabortiontakesplocemyomeetoniymay 
be ad\ ised and shouki be carried out when mx olution of the uterus 
18 complete Pregnancy should be ox oided for a year after it 

Occasionally a patient m the early weeks of pregnancy has a 
fibroid so large that it is considered impossible for the abdomen 
to bold a full time fwtus as well as the fibroid and it may then be 
advisable to perform myomectomy os eocly in the pregnancy as 
possible Tlie filrroid in these cases is often single and pedoncu 
laled and is easily removed without nsk to the conlmuance of the 
pregnancy 
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not till the pucrpenum is past, lest an infected uterine caMtj he 
opened during the operation As an altematn e to tins treatment 
CiEsarean section without mjomectoni} may he carried out at 
term 

// there are fibroids in the pehts Ciesarean section may 
be done at term, or if the tumour is situated in the anterior or 
lateral wall of the uterus the patient mav be gi\ en a trial labour 
After the os is fullj dilated, the fibroid may become drawn up 
out of the pehis above the presenting part If this does not 
happen Caisarean section should be earned out, preferably the 
lower segment operation It should not be forgotten that 
cervical fibroids often interfere lerj senously with dilatation and 
Cassarcan section is then the best treatment Sometimes it 
may be possible to push up an obstructing pedunculated fibroid 
during labour, thus allowing the head to pass 

It may be v ell to emphasise the following points — 

(1) Fibroids situate<l in the lower part of the body of the uterus 
are generally draivn up abo\e the pcK ic bnm during pregnancy 
and therefore do not often gi\c rise to obstruction in labour The 
same may occur m the second stage of labour if the fibroid is not 
situated m the posterior wall of the uterus 

(2) Red degeneration is the commonest complication of fibroid 
tumours m prcgnanc% Usually it is of mild degree and subsides 
with expectant trenlment, the pregnancy continuing 

(3) Choice of method of delis cry depends on the age and parity 
of the patient, and on the situation of the fibroids In young 
pnmigras id®, in multiparxi who ha^ c healtliy living cluldren and 
eien in elderly pnmigrasid'B where there is no other obstetrical 
abnormality, a trial labour should be considered 

Ovanan Tumours 

It IS often alleged that ovarian tumours cause sterility. 
Simpson reckoned that 1 m every 10 married women ssas sterile, 
but of those who had osanan tumours 1 in eiery Sj was sterile 
Uiculapd records 42 cases of stenUtv in ^oung women with 
unilateral c\sts of the o\ary, and 33 of these became pregnant 
within three years after o\ariotom\ Notwithstanding oinrian 
tumours arc often met with in pn^nancy McKerron estimates 
tiieir frequcncs ns 1 m 500 pregnanaes In Unisersitv College 
Hospital the frcipicnes amongst hooked cases from our 
district was 1 m 1,100 
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Vaneties of Tumour Found In ^IcKerron’s senes of 1,290 
collected cases the tumour was cystic (simple or muItiJocular 
including papillomatous) in 68 per cent , and a dermoid m 25 per 
cent Two per cent were solid and 5 2 per cent malignant The 
more recent figures of Spencer correspond verj closelj In his 
senes of 55 cases personallj examined the tumour was a cjst 
adenoma in 60 per cent , a dermoid in 27 per cent , a paroTarian 
c^st in 10 per cent , and in 5 per cent a solid oiarian fibroid In 
8 cases the tiunour was bilateral, three of these being dermoids 
Caverlej has recentl} reported a senes of 83 cases 48 5 per cent 
of which were dermoids The relatne frequency of dermoids is 
due to the fact that the} are small and usuall} lie m the pelvis, 
often giving rise to no symptoms until their presence is revealed 
by a routine pelvic examination durmg pregnane}, or b} their 
causing obstruction in labour 

Site The tumour js situated m the true peh is or abov e the 
pelvic bnm with about equal frequenc} Of Caverlej ’s senes of 
87c}sts 52 per cent were m the true pelvis and 48 per cent above 
the peivnc brim Two were in the pelvis to begin with but rose 
spontaneoush abov e the pelvic brim, one before and one durmg 
labour 

Influence of the Cyst on Pregnancy and Labour There is an 
increased tendencj to premature interruption of the pregnanev 
This IS shown in many statistics Njstrom reported 111 cases 
treated expectantly with an abortion or premature labour rate of 
25 per cent and Patton in 95 cases treated expectantlv reported 
an abortion rate of 18 9 per cent Abortion is due to complica 
tions in the cjst, eg, torsion of the pedicle mcarceration of the 
tumour in the pelvis etc If situated in the pelvis the tumour is 
likely to obstruct labour verv senouslj, while if there is a large 
cjst above the brim it may cause obliquity of the uterus and so 
prevent the entry of the head into the pelvis 

Comphcations By far the most frequent complication is 
torsion of the pedicle, to which there is an increased liability m 
pregnancy, especially if the (^"St lies above the pelvic bnm In 
the puerpenum the liability is even greater because of the laxity 
of the abdominal walls, and the rapid involution of the uterus 
McKerron reckoned that the frequenev of torsion is 12 per cent in 
pregnancy, and 22 7 per cent in the puerpenum the liability to 
torsion apart from pregnancy berag about 6 to 8 per cent The 
symptoms of torsion are the same as when it occurs apart from 
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pregnanc> — constant pain, vomiting, fever, abdominal distension, 
and sometimes shock and collapse ITie tumour is usuallj tender 
and may enlarge suddenly from hscmorrliage into its trails or 
cavity 

Rupture of the tumour during pregnancj is rare apart from 
torsion and h$raorrhage Most of the cases arise during labour 
from attempts to deliver tiie child past the obstructing tumour 
Rupture m pregnancj is marked by sudden pain, change in shape 
of the tumour if multilocular, or complete disappearance if um 
locular, and the appearance of free fluid in the abdomen Spencer 
recorded a remarkable case m which a cyst containing 81 pints of 
fluid burst on the thinl day after an easy labour, the patient d j mg 
of syncope 

Hcemorrhage tnlo the cyst is usually the result of torsion of the 
pedicle Occasionallj the blood so distends the cyst as to lead 
to rupture 

vidAesions bettceen the cyst and surrounding structures are not 
uncommon They were present m 20 per cent of Caverley’s cases, 
and are probably due to friction of the st setting up a localised 
peritonitis, but torsion of the pedicle and infection of the cyst 
may also cause them 

Suppuration is rare, except in the puerpenum, uhen it results 
from jn;urj and infection during labour There is fever pain from 
local peritonitis, and emaciation Fortunately, the infecting 
organisms tend to die out aRer a short time so that the suppurat 
mg cyst can often be removed with perfect safety, and even though 
rupture occurs in the process it is not ncccssanly serious 

Rapid Groulh tn Pregnancy Tliere is no e\ idence that ovarian 
tumours grow more quickly during pr^nancy than at other times 
It IS said that they sometimes increase rapidly in size m the 
puerperium, and this has been ascribed to the lessened intra* 
abdominal pressure, but most of the cases can probably be 
accountwl for by torsion of the pedicle leading to hemorrhage 
into the VI alls and cavitv, or by suppuration following infection 

Symptoms of Ovanan Cysts In Pregnancy. Many giv e nse to 
no symptoms whatever, their presence being revealed only by 
routine examination If, however, the cyst lies above the pelvic 
brim it may be large enough to cause discomfort, dyspnoea and 
palpitation from abdominal distension If the tumour lies in the 
true pelv is, it may, if small, be symptomless, or if large enough to 
fill the pelvis it may , as the uterus grows, cause down bearing pain. 
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or maj press on the bladder and cause frequencj of micturition, 
or on the urethra and cause retention or on the peinc reins and 
cause cedema of the lower ertremities Dermoids are least likeir 
of all to cause ssTnptoms probabh because the} grow so slowlv 
and seldom attain a large size The signs of torsion and rupture 
hare been alread} described Malignant tumours ina\ cause 
pam and cachexia and there is usuallr free fluid in the abdomen. 

Diagnosis It must be detenmned first whether the patient is 
pregnant, and secondli if pregnant whether there is an ovarian 
tumour Millie o^arlan c}sts ore sometimes associated with 
secretion in the breasts it is alwa^ water% and scanty and there 
is no nipple pigmentation Neither do ovarian c\sts cause 
araenorrhcea except in the ver\ rare cases in which thev are 
bilateral and hare destroxed both oxanes In doubtful cases 
recourse max be had to the Zondek \schheim test, and after tlie 
16th xveek to Xraxs Sfanj of the smaller tumours are onlx 
discovered on routme exanimalion of the pelvis which m eailx 
pregnane} should never be omitted Iftbereisslargecxstabove 
the pelvic brim the abdomen max be larger than it should be 
for the period of amenorrheea and the same max happen if a 
tumour occupies the pelvis and pushes the uterus upwards The 
s}inmetnca! shape of the abdomen found in normal pregnanev is 
changed, and there ma} bea groove separating uterus and tumour 
B} palpation we can often recogmse two separate swellings 
though sometimes the uterus 1 es behind the tumour which hax 
become fixed by adhesions to the antenor abdominal wall If 
tne exst has a long pedicle it max be found in almost any part 
of the abdomen such as the b}'pochondnum or even m the lom. 

k c}st l}ing whoU} m the pelvis max be found on b iman ual 
examination to be quite small and movable or so large as to fill 
the pelxTS It tends to di^lace the cerx ix upwards forwards or 
lateral!} and an abnormal position of the cervix should alwaxs 
arouse suspicion of some complication -kn ovarian exst can be 
moved apart from the uterus and is elastic m consistence but it 
may be so tense as to give the unpressioa of a sol d tumour By 
rectal examination which should alwaxs be earned out it is 
usuallx possible to reach to a higher lex el in the pelns and thus to 
explore it more thorougblx Needless to sax before PTamining a 
patient in whom an ovarian evst is suspected, the bladder and 
rectum should be emptied 

Dffereniial D agnosts is necessarx from utenne fibroids retro- 
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verted gra\jd uterus (p 2*>1), lijdroncphrosis, ascrtes and 
hydramnios 

Treatment If a ^^oman isho is not pregnant lias an ovanan 
cjst It should always be removeil ns soon as possible because 
most of the cysts grow rapidly and all are liable to complications, 
and because, unlike fibroids, they do not atrophy after the meno 
pause In pregnancy, however, the decision is less simple, 
because ovanotomj is liable to cause abortion or premature 
labour, and m the hler months of pr^nancy access to the cyst 
may be di/Bcult to obtain without turning the uterus out of the 
abdomen an undesirable process as it involves a very long 
incision in the abdominal wall Besides should labour come on 
witbm a feu dajs the wound is subject©! to injurious strain On 
the other hand we liave seen that there is a great liability m 
pregnancy, if the cyst is left, and even more so in the puerperium, 
to serious complications such os torsion of the pedicle 

IVhat is the risk of the occurrence of premature interruption 
of the pregnancy after ovanotomj earned out m the absence of 
complications ? When surgical technique nas less highlj de 
veloped than It is at the present time, the risk of abortion was so 
great that it led many sutgeons to rule out ovariotomy during 
pregnancy altogether, unless some complication arose Fehliiig be 
cause his post operative abortion rate was ns high as 23 4 per cent , 
as recent!} as 1900 stated that all ovarian tumours in pregnanej 
should be treated expectantly Caverley in 1031, liouever reported 
an abortion rote of 11 4 per cent and this maj be taken as repre 
senting the risk with modem technique, when the operation is 
undertaken as o prophylactic measure, without waiting for 
complications to arise It is generally agreed that the risk is 
somewhat higher m the later than m the earlier months, probably 
from the greater amount of manipulation of the uterus rendered 
almost inevitable because of the difficulty in gaming access to the 
tumour 

What on the other hand is the risk of abortion if expectant 
treatment is adopted? In Caverley’a senes twentj six cases 
were treated expectantly and of these eight aborted or u ent into 
premature labour (80 per cent), while Patton and Njstrora 
reported abortion rates of 18 9 and 25 per cent respectively 
Interruption of the pregnancy m these cxpectantlj treated cases 
IS due almost entirely to complications arising in the tumour, such 
as torsion incarceration suppuration etc , conditions involv ing 
a amamL cut. 17 
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also a certain maternal mortabt}, nhtch should be entirelj absent 
if the operation is carried out prior to the onset of complications 

On the evidence available, therefore, we may conclude that the 
rwfc of premaiUTe tnterrtiption of pregnancy ts at least as great zrith 
the expectant method as if otoriotom^ i» carried oid, and the 
patient is still left with a tumour that must be dealt with in labour 
or in the puerpermm The operation has onl\ been postponed 
and it may become urgently necessaiy at any time on account 
of the onset of complications the presence of which maj add 
considerablj to its risk As a general rule, therefore ovariotomy 
should be carried out as soon as the tumour ts dtseovered It is 
necessary, however, to make one or two exceptions to this rule 
They are as follows 

(1) Uncomplicated bilateral tumours when the patient has not 
the desired number of chtidreo Should abortion occur there 
would be no chance of another pregnancy Caisarean section 
should be carried out at term or at an} tune after the end of the 
S6th week, and the tumours removed at the same time, or if the 
tumours are not likely to obstruct labour or can be pushed out of 
the pelvis labour might be allowed to take place at term b> the 
natural passages, and the cyst removed early in the puerperium 
Cssarean section should not be done roerel} in order tliat the 
tumours mav be removed at the same time The same remarks 
appi} to the patient who has prenousl} had one ovar} removed 

(S) In the second half of pr^nanc^, a small tumour l}mg 
above the pehic brim and therefore not iikel} to obstruct labour, 
should be left unless and until complications arise Labour 
should be allowed to take place at term and the tumour should 
be remosed as earl} in the puerperium as possible — ^preferablj 
on the first or second da> 

(3) In the second half of pregnane} a tumour in the pelvis 
may be left provided it causes no s}Taptoms An effort should be 
made, however, to push it up above the peh ic brim This is much 
facilitated by placing the patient in the Trendelenburg position, 
and imder general anesthesia the rectum and bladder having 
been previously emptied If successful treat as described 
under (2) If unsuccessful. Caesarean section should be performed 
at term, followed b} ovanotom} If it is decided to treat a 
patient evpectanth she must be watched carefulh, and earh 
operation carried out should a smious complication arise 

Osariotom} during pregnani^ differs but little from the 
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operation as carried out at other times The uterus should be 
handletl as little as possible lest contractions start and if exposed 
during the operation should be kept covered ^Mtll a pack svrung 
out of hot saline Special care should be taken in ligaturing the 
pcilide, as should labour come on the ligature is liable to slip 
Sedatn es, of ^\hlcb morphia is bv far the best should be adminis 
tered for three or four daj s follossing the operation and as an addi 
tional safeguard progesterone may be gis en — 2 mgms dailj 

Management dunng Labour If a tumour is first discovered 
after labour has begun the treatment should be as folloirs 

(1) Tumour aboie the Peliic Brtm and causing no obUriiclion 
Allow labour to take place by the natural passages, and remove the 
tumour as early in the puerpenum as possible — preferably within 
the first week 

( 2 ) Tumour in the Pehis Try to push it up with the help of 
the Trendelenburg jiosition and general anssthcsia It may be 
necessary to push the presenting part out of the pelvis before this 
can be done If this succeeds treat as (1) If it fails, and provided 
the patient is not seriously infected, Cccsarcan section should be 
done, preferably through the lower segment, followed by ovari 
otomy If the patient is seriously infected so as to renderCsesarcan 
section too risky, the abdomen may be opened at the end of tlic 
first stage of labour, and the uterus turned out of the abdomen if 
that is necessary in order to reach the tumour, which is then 
remo>ed An assistant now delivers the child by forceps after 
which the uterus is returned to the abdomen, and the wound in the 
abdominal wall closed 

Should the circumstances for example the patient’s surround 
mgs, be such as to render an abdominal operation undesirable 
tlie simplest plan may be to puncture or incise the cyst, and so 
evacuate its contents through the vagina and then deliver the 
child by forceps, or if the condition of mother and child after 
evacuation of the cyst is such that there is no neetl for hurry, 
spontaneous delivery may be allowed to take place Thetumoiir 
should alwavs be removed as early as possible m the puerpenum, 
preferably within twenty four hours If left longer, the bruised 
cyst wall IS almost certain to become infected, and in any case 
adhesions readily form after evacuation between the evst and 
siirrounibng structures, VThieh may render its removal at a later 
period both difficult and dangerous A better plan than simple 
incision and drainage is to incise the vaginal in membrane 
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over the cyst, enlarge the opening sulBcientlj, and tlien deliver 
the tumour intact into the vagina The pedicle is clamped with a 
pair of long artery forceps, and the tumour removed, after which 
the pedicle is transfixed and firmly ligatured, and then replaced 
in the abdominal cavity After delwery of the chfld the wound 
m the vagina is closed bj a few sutures This operation may be 
easy or extremely difficult, and the practitioner will be wise not to 
attempt it unless he has had some experience in %agmal surgerj, 
and IS prepared to open the abdomen if necessary, as the pedicle 
may slip bach into the abdomen before the bgaluie has been 
applied, or a ligature that has been insecurely applied may shp 
and lead to fatal bleeding In no ease should delivery past an 
obstructing tumour be aUempted by version, or forceps even after 
craniotomy 

In the Puerpenum An ovarian tumour discovered m the 
puerpenum should be removed without delaj. 

Cancer of the Cervix 

This IS, fortunately, a rare complication of pregnancj Putting 
together statistics from various clmics, Sarwey concludes that its 
fr^uency is 1 in 2 000 In TIn» ersitj College Hospital there were 
only 2 cases of cancer and 1 case of sarcoma of the cervix in 
12,000 booked cases — an incidence of 1 in 4,000 

The rarity of its occurrence in pregnane} is due chieflj to two 
causes First, while cancer of the cervix is most often met with 
in the age period forty to fifty, pregnane) is comparatively Tare 
after forty Secondly, cancer of the cervix tends to prevent 
conception Stratz found that of 1,034 patients with this disease 
only 12 became pregnant 

Age Incidence While the highest incidence of cancer of the 
cervix falls in the age period forty to Eft} , that of cancer of the 
cemx in pregnane} is thirty to forty Spencer states that below 
thirty the frequency of cancer of the cervix in the pregnant is 
six tunes as great as in the non pregnant Of his Senes of 10 cases 
the youngest was twent} six and the oldest forty 

Effect of the Cancer on Pregnancy and Labour. According to 
Sarwey, 30 to 40 per cent of the pregnancies complicated bv 
cancer of the cervix end either in abortion or premature labour 
Only two of Spencer’s 10 cases went to term If the cancer is 
early and causes no constitutional disturbance, the pregnancy 
usually goes to term, but if the cemx is considerahl} infiltrated 
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and especiall> if the disease has invaded the parametrium or the 
lower segment of the uterus, or if the case is complicated by 
local or general sepsis, severe hasmorrhage, or constitutional 
disturbances and pjTexia, the pr^nancy is apt to be prematurely 
interrupted 

Ths effect on labour varies also with the errtent to which the 
cervix js involved If part of its circumference is free from 
growth dilatation may proceed normally, and labour may even 
be rapid and easy If, on the other hand, the entire cervix is 
infiltrated, dilatation may take place extremelj slowly Usually, 
too, the membranes rupture early, and this increases the danger 
to mother and child Occasionally the cervix maj be so hard 
that dilatation of any degree is impossible The rigid cervix 
then presents an insuperable obstruction, and if labour pains 
continue the vierus may rupture , or the obstruction may be 
relieved bj rupture of tkf cerwe, generallj u ith severe hiemorrhagc 
Avulsion of the entire cervix may even take place m front of the 
advancing head Still another ending has been recognised, namely 
missed labour." The uterine contractions come to a complete 
standstill, the cervix remainmg undilated The feetus in such 
cases usually dies tn utero, and being retained may undergo 
putrefaction, especially if the membranes arc already ruptured 
Sarwey attributes this cessation of contraction to infiltration of 
the uterine muscle by caneer cells 
If the cervical growth is sloughing it is usually hea\ ily infected 
by virulent streptococci Infection of the plicental site is then 
liable to occur after delivery Septic tlirombo phlebitis of the 
pelvic veins is m such cases a common cause of death 
Effect of the Pr^aaocy on the Cancer. It is usually stated that 
the increased vascularity of the pelvic organs m pregnancy leads 
to rapid progression and disscminotion of tJic growth, especially 
if the cancer is of the soft “ medullary ” type Zweifel in one case 
placed a thread at the outer edge of the groivth, and found that 
m fourteen days the growth had extended two finger breadths 
bejond it Spencer, on the other hand, thinks that pregnancy 
has little influence on the cancer In one of his cases that he was 
able to observe carefully the cancer did not apparently increase m 
sire in two months It roust be remembered that most of the 
patients are comparatiiely young, and that m young patients 
cancer always tends to grow rapidly 
Symptoms The symptoms do not differ from those of cancer 
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of the cemx apart from pregnaacj There is no earlj sign oi 
cancer of the cervix and when signs appear such as bleeding 
dischai^e etc the disease is alwa\s adiancfd The first sign is 
osuall} bleeding It ma\ first occur on coitus and maj be onlj 
present then or it maj occur apart from trauma at irregular and 
infrequent intervals the patient being free from an\ sjTnptoms 
between Sometimes the earliest sign is an abundant thm and 
water\ discharge which may not attract attention or there maj 
be a more or less constant blood stamed discharge The bleedings 
maj be mistaken for menstrual periods, so that the pregnancy 
maj be overlooked Pain is a late ss'mptom and is seldom present 
except in advanced cases, in which the disease has extended 
beyond the cervix into the surrounding tissues It is aching and 
gnawing in character worse at night, and usually radiates from 
the sacral region into the thighs When the growth becomes 
necrotic the discharge has a characteristic foul smell Uten it 
becomes septic there ma\ be severe constitutional disturbances 
with fever rapid pube and perhaps rigors At anj tune ulceration 
mas lead to severe bleedmg 

Diagnosis This is easy m most cases There is a historj of 
irregular bleeding which leads to a vagina) examination The 
cersis IS large ulcerated fttahit, and bkeds readily and freely on 
touching Friability is one of the most distmctive characters of 
the growth and can best be tested by means of a probe Some 
times however, the appearances are not at all characteristic 
Thus there mss be a hard smooth enlaigement of the cervix, 
with no ulceration and no bleeding or historv of it Spencer 
records a case in which nearlj even daj for a month the cervix 
was swabbed with 1 in 3 000 perchlonde of mercury solution * 
without the slightest bleeding 

Tlie chief conditions for which earh cancer is liable to be 
mistaken are cemci/w, tubercle and ryphths The last two are 
rare and usuallj require nucrosoopical examination to distinguish 
them with certainty In svphihs the Wassermann reaction is 
positne Cervicitis can usualh be recognised climcalli bj the 
probe test, as the cervix m this condition is not friable and bleeds 
onlj verj slightlv or not at all when the probe is pressed firmlj 
against it If there is still doubt a piece should be remoi ed for 
microscopical examination 

Treatment (1) Early Cases in Early Pregnaney Either 
radical abdominal hj sterectonis (Wertheim s operation) or treat 
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mcnt bj radium and X ra^s, should be carried out at once 
If the litter method is adopted the preg^ianc3 should first be 
terminated Radium may then be inserted in the second or third 
^^eek of the puerperium, but if there are any signs of puerperal 
sepsis the insertion must he postponed till this has cleared up 
It IS alira)S madrisable to alloir pregnancy to continue after the 
application of radium to the cervix, as the child is likely to be 
microcephabc, or m other waj s defectii e 

Spencer has had evcellent results from high amputation of the 
ccnix wth the Pacquebn cauteiy after delnery In two cases 
in which he performed this operation fourteen and eighteen dajs 
after dclnery the patient was alive and well respectively twenty 
fiv e and twentj two j ears later 

(2) Early Cases in Late Pregnancy Caesarean section should 
be done, followed by radical abdominal hjsterectomj, or if pre 
ferred, conservative Ciesarean section maj be followetl by the 
use of radium and X rays At this period the child can therefore 
generally be saved, and this is practically always the case if the 
pregnancy has reached the SUh week If it has not quite reached 
that period it maj be justifiable to wait two or three weeks in 
order to give the child a better chance of survival 

In all these cases “operabilitj ” will be determined b> the 
extent of the disease Generally speaking, if the uterus is much 
fixed and if the growth has extended climcallj bejond the confines 
of the cervix, vnz, into the vagina, especiallj its anterior wall, 
bladder, utero-sacral ligaments or parametrium, the case is m 
operable, as it is usuall) impossible to remove the growth with a 
margin of healthy tissue — the onlj procedure that renders opera 
tion justifiable Such cases should be treated by radium and 
X ruj s If, on the other hand, the growth is confined to the 
cen IX and the uterus is freelj movable the case is usual!} operable 
anil can be treated by means of the Mertheim operation (radical 
abdominal h}Sterectom>) Even for such * operable cases, 
howcv er, radium followed by deep X raj thempj is now preferred 
bj most surgeons, for jt gives as fiigh a cure rate and there is 
almost no priniarj mortahtj, whereas the “ primarj mortality ’ 
(t e , the {jcrcentagc of tJie psticnts operated on w ho die during or 
soon after, and as a result of tJie operation) of radical abdominal 
h>sterrctom} is evtremel} high (IG to 20 j>cr cent ) 

(3) Advanced Cases i« Early or Late Pregnana/ If the growth 
is septic and sloughing it maj be unsafe to attempt induction 
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of abortion or of labour, and in anj case the cer\ ix will probably 
not dilate The best treatment is then Co?sarean section or 
abdominal hj sterotomj , according to the stage of the pregnancy, 
followed bj subtotal hysterectomy. In that way the easilv 
infected placental site is remo\ed After recovery from the 
operation, radium should be applied in the cervical canal combined 
with suitable appbcators in the \agina, and the whole followed 
by a course of deep X-rays It is an important practical pomt to 
obser\ e, that if the uterus has been amputated at the lev cl of the 
internal os the cervncal canal may be too short to permit the 
insertion of a radium applicator The ompuUiiton should therefore 
be carried out some distance abore that leret In deciding the exact 
level allowance should be made for subsequent involution The 
object of the hysterectomy is to remove the placental site, and it 
IS sufficient if the uterus is amputated just below it. 

Should the pregnancy be in its early stages, it is usually advis- 
able to carry out these procedures without delay If, howcv er, 
the fstus IS near viability it is desirable to wait until the end of 
the SSth week, in order to give the child a good chance of survival. 
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CHAPTER XXXIV 


VENEREAL DISEASES IN PREGNANCY 

FE^v complications of pregnancj give rise to greater difficullj 
in diagnosis and treatment than do the venereal diseases Especi 
allj IS this true m regard to syphilis, in tlie diagnosis and treatment 
of which many important advances ha\e been made m recent 
years 

SyphUis 

The routine Wassermann test carried out in the antenatal 
chnic of the Edinburgh Royal Maternity Hospital on 2,000 
consecutive women was positne in 130(6 5 per cent ) Gammeltoft 
found it positive in 148 of 2,200 pregnant women in Copenhagen 
(6 7 per cent ) and Webster reports that of 1,867 specimens of 
blood taken between June, 1925 and the end of 1027 from women 
attending the Cardiff Antenatal Clinics, 8 1 per cent were positn e 

Diagnosis of Syphilis In Pregnancy Attention sliould be 
directed to the following points — 

(1) The Cbnieal History In about 70 per cent of syphilitic 
ptimigraMda a history of clinical evidence of sy^ihilis will be 
obtained In syphilitic multipane such information is only 
obtainable in about 80 per cent There is a good deal of evidence 
to show that the reason for this absence of a history of syphilis in 
raultiparie is not that signs of syphilis have neser been present 
but that they have been forgotten or arc denied I have discussed 
this fully elsewhere, but liave since then met with a striking 
example in illustration A I para was sent from the s enereal 
diseases clinic of the Edinburgh Royal Infirmary with a letter 
which stated that her previous pregnancy two years before 
had ended in a miscarriage, and lliat just before the miscarriage 
she had come under observation, suffering from the usual signs 
of secondary syphilis — namely, rash, sore tliroat, raucous patches, 
and condylomata, with a tnplc positi\e Wassermann reaction 
On questioning her most carefullj regarding her past history I 
found tliat she denied tliat any such signs had c\ er been present 

(2) Clinical Signs of Past Syphilis These may he found on 
careful examination in the form of scars of healed gummata, 
especially about the calves and knees, Icucodermia, etc 

(8) Obstetric History A history of repeated still births, abor- 
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tions or neonatal deaths without ohnous cause to account for 
them such as nephritis or birth injurs should arouse suspicion 
There are often howes er occasional strange and unexplained 

lucid intervals m the obstetrical histon Thus there mav 
be one or two apparently healths children sandwiched in between 
two sj’phihtic miscamages or between two s%'philitic children. 
Abortion m earlj pregnanev i r before the fifth month, is 
not usualh due to sj'phihs but after this time it often is 

(4) The Wassermann Reaction \stroiiglj positneWasscrmann 
reaction IS in mj opinion certain esidenee of s^-p hilis I do not 
beliei e that the toxamias of prcgnanc\ can give rise to it at least 
Ibavene\erseenanexampleofthat Ontheotherhand apatient 
ma^ have a negative reaction and ^et be s\'philitic and give birth 
to sv^philitic children It is important that the practitioner should 
recognise this It is onh fair to state in this connection that I 
hare never met with a case in which a mother with a negative 
Wassermann test gave birth to a fcehis the organs of which 
contained spirochetes Su<di a case has howes er, been recorded 
bs Eardlej HoHand 

(5) Exammalion of ihe Product of Cciwepfion This is perhaps 
the most valuable method of diagnosis at our disposal. Signs 
of s}*phi]is in the product of conception are certain eiideoce of 
syphilis m the mother, as the mother of a s\'philibc child is alwas’S 
herself sj-phihtic although the opposite does not hold, and a 
sj’philitic mother especiallj one with old syphilis nia\ give birth 
to a healthy child Evidence may be found m (a) the placenta 
(b) the cord (c) the foetus 

The Placenta The classical characters of the sj'philitic placenta 
arewellknown itspale greasj bulLj appearanceis described m 
ever) mrdwiferj textbook. What is less well known is that these 
typical appearance are only found m the placenta of the macerated 
feetus and that if the fmtus is bom ahve though svphilitie the 
placenta maj seem perfectlv healthj both to the naked es c and 
on nucroscopic examination This is because the immediate cause 
ofintra uterme death of the fiEtus insyphihs is obliteration of the 
fcetal cap illar ies in the Tilli. Tins obhteration is brought about 
by subacute inflammation the end result of which is fibrosis 
causmg enlargement of the individual viUi (Fig 5S) If the 
fibrosis IS extensne the fmtus dies and is bom macerated if the 
fibrosis is less marked the foetus is bom alive and the placenta 
shows little or no change from normal 
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The normal placenta at or near term weighs about one swth and 
never more than one fourth of the fcctal I>od> weight If a placenta 
at term, or in the ninth month weighs one fourth or more of the 
body weight it IS almost eertainlj syphilitic A placenta koxcever, 
unlk a normal ueighi ratio does not necessarily exclude syphilis 
That IS because a liealthy placenta at term may weigh as little as 
one tenth or even one fifteenth of the fcetal bodj weight Even 




rio jT Normal placenta The viUi arc Blender and Niscular and 
the intervillous i| ace wide 


if such a small placenta were affected by sjpliilis the consequent 
enlargement might not be suflteiCTit to raise its weight above or 
even to the normal limit 

Although the microscopic exammatioii of the sjpluhtic placenta 
usually rev eals nothing nbsolutclj diagnostic, j et the appearances 
are generally htghlj suggestive — nainelv, the enlarged cellular 
non vascular viUi with the correspondingly dummshed intervillous 
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In passing it may be noted Uiat spirochetes are practically 
never found in the S 5 T)hilitic placotta. The reason for this is not 
known. 

The Cord. Jlost valuable evidence may be obtained from the 
cord. The piece of cord for examination must be taken as close 
to the fcetal end as possible. The usual change is round-cell 
infiltration around, and in the walls of, the umbilical vein. The 



Fig. 58. Syphilitic placenta. The villi are thick and non-Tascular, 
and the mtemllous $pace diminuhed. 


spirochste ma)’ be demonstrated in the tunica intima by appro- 
priate staining methods (Fig. 59), This diagnosis of syphilis 
from the cord is particularly valuable, as the cord is available 
when the fcetus is bom alive and apparently healthy. It must, 
however, be emphasised that even when sj-philis is present the 
cord may appear quite normal. 

The Fcetus. If the fcetus is macoated this is in itself suspicious, 
as about one-third of all macerated foetuses are sj^ihilitic. 
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In the examination of the macerated foetus four points will be 
of assistance (a) the liver, (6) the spleen, (c) the epiphjses, 
(d) the presence of the spirochaete in the organs 
The Lner The normal foetal liver weighs about one twentieth 
to one thirtieth of the body weight If it weighs one twelfth or 
over it IS almost certainly syphilitic At the same time, it should 
be remembered that as m the case of the placenta and chiefly 



Pio 50 Section of nmhtUcal cord otsvpMitlctfmai SpirochJCtw 
are present in the tunica intitn i 

for the same reason it maj he less than one tn'elfth eg one 
twentieth or one twentj fifth and jet the foetus be svphihtie 
The Spleen A normal fcetal spleen may neigh as mucli as 
of the body n eight If it n eighs more than this it is almost certainly 
syphilitic Again as in the case of the liter and placenta, its 
weight ratio may be normal and j et the spleen be st pliiUtic Such 
exceptions, howeter arc rarer than in the case of the liver and 
placenta An enlarged spleen is a most valuable sign of fostal 
syphilis 

CAomfro f j)ipAi/ji/is The jaggetl, irregular cliondro-epiphv seal 
junction is well known and requires no further description In 
cases of doubt it may be demonstrated microscopiralJj 
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Presence of SpiTOcha:ies Theseare asarule best demonstrated 
in the li\ er, spleen suprarenal gland and kidnej either bj dark 
ground examimtion or by the Levaditi method of siher staining 
for permanent specimens Their presence is of course absolute 
evidence of sj^pliilis 

The Fresh Dead Fretus or the Dead Infant If the tetus is 
expelled dead but in a fresh condition or if the child dies m the 
neonatal period its organs are a\Ailable for microscopic examma 
tion The changes are usuallj most marked m the liver and 
lungs but the thjToid pancreas and pituitarj maj also show 
characteristic changes Generally speaking thej are all of the 
same nature namelj a subacute inllammatorj change with 
formation of new fibrous tissue which compresses and partiallj 
destrojs the parenchj-ma There is only space 1 ere to describe 
themasthej appear in thehver lung and pancreas 

Liter Alicroscopicall^ the following changes are met with 
(a) Periportal cirrhosis — the commonest change The penportal 
tract contains joung connective tissue and plasma cells (&} Inter 
cellular Cirrhosis (Fig 60) Theluer cells are separated from each 
other bj a aery fine connective tissue which arises from the 
basement membrane lining the sinusoids (c) l/i/iorj/gNininola— 
the rarest form Tlie gummata are visible to the naked eve as 
minute grejisli spots dotted tlucJJvover the cut surface Micro 
scopicall) thej consist of fixed connective tissue cells and endo 
thelial cells In later stages the centres of the gummata niaj be 
occupied bj a caseous looking material due to waxj change in 
the fixed connectiv e tissue cells TI ese gummata mav be tl e onlj 
abnormalitj present or the> nia} be comb nedwith fine cirrhosis 
Spiroeluctes are present lot in tic gummata but in the more 
normal liv er tissue surrounding them 

Lungs There is increase of the intentitial tissue in the alveolar 
walls so that the walls are thickened and the alveolar spaces 
diminished in size The endoihel al cells lining the alveoli are 
shed into the lumen which thej looselj fill {pneumonia alba) 
Alicroscopic gummata maj also be present 

Pancreas This organ is one of those most often affected and 
shows fibrosis with compression and destruction of acini and of 
the islands of Langerhans 

The Cord Blood t« Diagnosis The \\8ssermann reaction on the 
cord blood of the infant provides valuable though not conclusive 
evidence of the presence or absence of sj-jihilis 'McKehej and 
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Turner, from a studj of 943 cas«, found tint among infants in 
whom the cord blood was positive 8l 4 per cent were ultimately 
shown to be syphilitic, while of infants with negative cord blood 
bom of a syphilitic mother 13 7 per cent were prored to have 
congenital syphilis ‘‘ It is evident tliat the test is not an in 
fallible guide to the presence or absence of sj’phihs m the offspring, 
but it does prov ide important information regarding the ultimate 
diagnosis A positive test alone is not ait indication {or immediate 
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found m the foetal organs but a careful examination should be 
made for eMdence of the histological changes described above 
A careful enquirj into the family historv maj 5 leld most significant 
data For example the grandmother on either side maj have 
gi\en birth to dead born infants or there nia> be a histon of 
repeated dead births or early mfantile deaths in the families of the 
patient s or her husband s brothers and sisters Jn the patient 
herself there may be evident stigmata of congenital S 5 'philis 
t mallj if all these m\ estigations fail to jacld a conclusn e result 
and congenital svphilis is still suspected the therapeutic test ’ 
ma\ be appl ed to the patient and her husband by treating them 
with anti sjphilitic remedies before pregnancy This treatment 
should be given to the mother also throughout the succeeding 
pregnancy 

Treatment In treatment four mam principles should be borne 
in mind 

(a) It should commence as early id pregnancy as possible or 
better still a full curatu e course of treatment should be completed 
before pregnancy is allowed 

(b) The patient should be treated by arsenical compounds in 
nery pregnancy — no matter whether she seems cured or not 

(c) Treatment may be continued with safety up till the time of 
confinement 

(d) Arsenic and mercury or bismuth should not be combined 10 
treatment on account of their tendency to damage the kidney 
In this respect bismuth and mercury are more dangerous tJian 
arsenic If there is no albuminuria however they may be given 
alternately If there is albuminuria it mav be necessary to stop all 
treatment except by potassium iodide so long as the albuminuria 
lasts In some rare cases the albuminuria may be due to svphilis 
and then arsenical treatment carefully watched may be tried 

Method of Treatment The best results are obtamed by the 
use of novarsenoben 2 ol intravenously starting with a small dose 
of 0 3 or 0 45 gm and increasing carefully to 0 6 or 0 7o gm. 
The injections should be given once weekly and continued vmtil 
6 or 8 doses bav e been giv en A careful watch should be kept for 
albuminuria especially in the later months and great attention 
should bepaid to the state of the teeth to prev ent py orrhcea After 
this there should be a month s interval during which mercury 
m the form of grey oil is administered intramuscularly into Uic 
buttock once weekly the site of the injection being massaged to 
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aid absorption Each dose is 10 minims, which corresponds to 
1 grain of metallic mercurj Intramuscular bismuth, preferably 
one of the insoluble compounds such as bicreol, or, as recom 
mended by Lees, an insoluble salt in a very fine suspension m 
isotonic glucose solution, may be given as an alternative twice 
weekly Bismuth is at least as elHcacious as mercury, and is 
superior in that its injection is less painful and less liable to damage 
the kidneys 

In the treatment of sy’philis stnct attention should be paid 
to dental hygiene Dental lesions should be attended to promptly 
and patients receiving bismuth or mercury should, apart from 
regular bruslung of the teeth and gums with a good dentifrice use 
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a mouth wash containing common salt, one teaspoonful to a tumbler 
of cold water, the mouth being nnsetl out for an hour three or four 
times daily 

These courses of arsenic and mercury or bismuth should be 
given alternately until the end of pregnancy After dehiery 
treatment should be continued , a course of treatment of eighteen 
months’ duration, as outlined above, is the minimum, and it is 
advisable to continue treatment for a year after all tests are nega 
ti\e In the case of husbands with old and probably cured 
syphilis, it IS welt to advise a prophylactic course as a safety 
measure for some weeks preceding marriage 

IMiat IS the outlook for obtaining a healthy child by such 
measures ? 

The most complete results so far reported are those of 
Cammeltoft, who has followed up some of the children for as 
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long as fifteen jears The table on p 529 gires the mam facts 
The best results m this series therefore were obtained from sal 
varsan both before and during pregnancy, but even with that no 
guarantee could be given that the child would not be a congenital 
syphilitic It IS probable that better results can be obtamed by 
the combined treatment by arsenic and mercury or bismuth os 
described abo\ e 


CoQorrheea 

Gonorrhcna m pregnancy does not often gue rise to acute 
symptoms such as cystitis If it does, the diagnosis is fairly 
obvious and treatment in the acute stages is almost standardised 
— namely rest m bed, prevention of spread of infection by vulval 
protection, hot antiseptic sitz baths, carbohydrate diet, and 
plenty of fluid, M 4. B 693 (p 533) and, as soon as the patient 
can bear it, treatment by local applications in the bthotom> posi 
tion Arthritis is m our experience, the most common complica 
tion and its treatment often demands much circumspection 

e shall deal here with the more common subacute or chronic 
infection, its methods of diagnosis and treatment 

Anatomical Considerations Some anatomical peculiarities of 
the female genital tract explain why primary infection is limited 
to certain areas The vulva and vagina are covered by squamous 
epithelium, which in the adult female is % ery resistant to the 
entrance of the gonococcus But there are about the vulva 
certam vulnerable areas which ore not so protected, and through 
which the gonococcus can enter and set up infection Tliese 
are (1) the duct and gland of Bartbolm, (2) the urethra and 
periurethral glands, especially SLene’s glands Therefore, while 
we do not find a primary STiUitis in the adult, we often get a 
Bartholinitis and a urethritis The cervix is a thijd vulnerable 
area m the lower genital tract Its canal is lined bv columnar 
epithelium between the cells of which the gonococcus can easilv 
penetrate into the deeper cervical tissues Into the canal open 
the racemose glands of the cervix, and tliese also the gono 
coccus can easilv enter, and Iiesafelv entrenched beyond thereach 
of local apphcations The cervical infection sets up cervicitis — • 
the w ell known cerv ical “ erosion ” or totarrli, with discharge of 
muco purulent secretion , this, pouring over the vagina and vailv a, 
may set up a secondary v aginitis or vulvitis, and both v agina and 
vulva become infiamed and swollen 



GOyOBttHCEA 


631 


Diagnosis Examination can onlj be properly earned out 
w ith the patient in the htholom> position, and in a good light In 
pri>ate practice this position can casil> be obtained bj a pair of 
lithotomj straps The gland of Bartholin is first examined by 
pjching lip the labium majus at the junction of its posterior and 
middle thirds, betiveen the finger and thumb X’ormallj the 
gland IS not palpable If any enlargement js felt it is almost 
ini anablj due to gonorrhaa It may, if onlj slight enlargement 
and induration are present, be due to a \ery old standing 
gonococcal infection 

Next, the orifice of the duct of Bartholin should be examined , 
this IS a pm point opening at the junction of the h>'men with the 
labium minus, near the posterior end of the latter An area of rosj 
redness spreading on to the adjacent mucosa is suspicious but it is 
not such strong evidence as enlargement of the gland It maj be 
possible to squeeze a little pus from the duct , if so, it should be 
spread on a glass slide and allowed to dry in oir, being afternards 
sent to a bacteriologist for examination for gonococci 

The urethra should next be examined, care being taken that the 
patient has not passed urine for three hours The urethra should 
be cleansed by pledgets of dry sterile cotton wool and tlicn 
milked from the nock of the bladder downuards to the external 
meatus , if pus is obtained, « smear, and possibh a culture, 
should be taken The absence of Bartholinitis and urethritis 
by no means excludes gonorrhoea 

The cervix should then be examined, preferably using a bnilve 
speculum, which gnes the best exposure In acute infection it 
usually appears purple and congested, and bleeds on touching 
In more chronic cases there may be actual desquamation of 
epithelium, the well known erosion Often it is bathed in mueo 
purulent secretion The cemx is first of all carefullv cleansed 
with an alkaline solution such as sodium bicarbonate, 1 drim to 
1 pint, and then a swab is taken from the can'll care being taken 
not to trepass aboie the internal os Smear or culture is again 
made The cenix, howescr, may look perfcctls normal, and yet 
gonococci may be obtained from the canal A swah mercK 
from the tagina is generalh of no tahie nhatcicr in excluding 
gonorrhcca 

^^^lat IS the s aluc of a negstne smear ? A negative smear is of 
little salue m diagnosis and it should be rcpentcil on at least three 
successne occasions The gonococcus is most likely to be found 
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just after a menstrual period but this test is not available in preg 
nancy We may, however give a proiocstive vaccine injection 
of 200 million gonococci and examine the discharge twenty four 
fort} eight and seventj two hours later If in doubt regarding 
the diagnosis it is always better to treat the case as if it were 
gonorrhceal 

Treatment The multiplicity of local applications for gonorrheea 
is evidence that none is ver} efficient Almost the weakest anti 
Septic will kill the gonococcus if it can be brought into contact 
with it but the organisms lie enlrenched and bejond reach in 
the periurethral or cen ical glands 

The patient should be in the same position as for diagnosis and 
the external genitals cleansed with a solution of lysol or perchloride 
of mercury With a bivalve speculum the cemx is exposed and 
from it and the vagina ah muco pus is wiped either with a dry 
sterile swab or with sodium bicarbonate solution The latter 
removes mucus better and leaves a clean surface The portio 
and vagina should now be swabbed with a silver or other prepara 
tion such as 10 per cent protargol or neoprontesjl or 1 per cent 
picric acid in spirit After trying man} of these remedies we 
think equally good results are obtained by swabbing with saline 
solution In pregnancy the parts must be liandled very carefully 
and special care be taken m making applications to the cervical 
canal lest premature labour be induced One may however, 
very gentl} swab the canal using a Playfair s probe dressed with 
cotton wool dipped in the selected solution, and rotating the 
probe carefully It is rare to find urethritis persisting at this 
stage but if it does it may be necessaiy to inject with a glass 
s}ringe carrying an acorn nozzle a silver or other preparation 
such as 1 in 1 000 acnfiavme or 1 per cent silver protein or as 
an alternative medicated urethral bougies may be used containing 
10 per cent neoprontosil or any similar preparation Sometimes 
there is a clironic infection of Skene s ducts and it is advisable to 
inject them by means of a blunt pointed h}'pDdennic needle or 
the} ma} be destroyed by a cautery Finally the cemx and 
vagina are dusted with an astringent dusting powder such as 
dermatol (subgallate of bismuth) which helps to keep the surface 
dr} Twice a week is generally sulTcient for local treatment and 
m most cases there is no need for rest in bed 

Deioxtcaied vaccines are of considerable assistance in clearing up 
the discharge starting with a doseof 5 000 million repeating once 
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weeUj , and gradually increasing to SO 000 million which may be 
continued till the end of pregnancy Ionisation and diathermy 
are not applicable m pregnancy 

V i&B 695 Goodresultshaverecently (McGregor Robertson) 
been reported from the use of sulpliap\Tidine & B COS (May 
and Baker) m acute gonorrhoea and there is apparently no 
contra mdication to its use in pregnancv Batchelor recommends 
the following dosage 1st to 4tli dav 4 grams daily 5th to 
8th day 3 grams daily Qthto 14tlida> 2 grams daily preferably 
after food The patient is ivarne<l to avoid salts and sulphur 
containing articles of food sucli as eggs and onions ^ agmal 
douchmg should be used at the same tune and continued for a 
fortnight or three weeks after the tablets arc stopped This 
drug IS apparently less toxic than sulphanilamide but 45 per 
cent of McGregor Robertson s patients complained of toxic 
effects— headache nausea giddiness rash and rarely dy’spnaa 
Gonococci disappeared from smears m periods varying from one 
to BIX days but relapse occasionally occurred 

\\ ith the treatment outlined above it is almost always possible to 
get the discharge much improved in a few w eeks end before deliv ery 
occurs Very few of the cases cause trouble in the puerperium 
After delivery every care must be taken to prevent ophthalmia 
neonatorum The prophylactic mstiUahon of 1 percent solution 
of nitrate of silver should never be neglected 
Finally it must be emphasised tint the only absolute test of 
cure of gonorrhoea is the absence of the pou er to infect the male 
and that treatment must be continued after pregnancy is over 
until at least all clinical evidence of the disease is eradicated 
Arrangements for Diagnosis and Treatment The following 
pnnaples may be laid down as the minimum necessary for the 
proper diagnosis and treatment of venereal disease m pregnancy 

(1) A routine Wassermann test should be carried out on every 

patient at the first visit to the antenatal cl me treatment being 
staxted K!«wedia.t.ely a dvaguo&is of syptuhs vs toa.de 

(2) The treatment centre should be in the maternity hospital 
special days being set apart for that purpose Pregnant women 
With venereal disease are generally innocent victims and resent 
attendance at an ordinary venereal disease department among 
patients of doubtful character 

(3) The treatment should be carried out by a woman expert 
who may or may not be n member of the maternity hospital staff 
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It IS probably preferable that she should be the person responsible 
tor the treatment of women in the ordinarj venereal disease cUnic 
She would then haw cliarge of the mothers after dehverj also, and 
until discharged cured 

(i) Antenatal beds should be provided in the maternity 
hospital for v\ omen suffering from venereal disease These should 
not be labelled “ V D beds but simplj ‘ antenatal ” Such 
beds are necessarj for — 

(а) Patients with acute gonorrhoea and those iH with com 
plications such as arthritis 

(fc) Patients In mg too far awa> to attend as out patients 

(c) Patients who because of the advanced stage of pregnancv, 

cannot attend as out patients with sufficient regulantj 

(d) Patients suffering from venereal disease together with some 
of the ordmarj non venereal comphcatioos of pregnanej — for 
e\araple pre ecl&mpUc toxssima — requiring mdoor treatment 

(o) AH cases suffering from severe vaginal discharge should be 
treated m the cbnic, whether the gonococcus has been found or 
not If only cases of proved gonorrhcea are treated the majoritj 
wiU be missed and if the departmeut is not labeUed * V D ” no 
stigma attaches to treatment there 

(б) Attached to ever) matemit) hospital there should be a 
pathologist who is expert in the examination of the products of 
conception for ev idcnce of syphilis Unless this is done mv afuable 
evidence— often the only evidence— will be missed 

(7) At the end of each month or oftener, a list of s)’phihtic 
infants or of suspected cases requinng observ ation, should be sent 
to the child welfare medical officer He will, of course, keep in 
touch with the children examine them at intervals, and have 
treatment carried out if necessarj 

(8) The maternity hospital venereal disease clinic should be in 
close contact with the general venereal disease clinic of the 
hospital or town m which it is situated After dehverv it will 
generallj be found best that treatment should be continued m the 
general clinic This continuitv of contact will be easy if tlie 
treatment m each is carried out bj the same medical officer 

(9) Any complete scheme demands the appointment of a nurse 
who will follow up patients fading to attend regularlj for treat 
ment It is unnecessarj to tell patients that they are suffering 
from sj’philis or gonorrhcea, but if thQ fad to attend regularly or 
refuse to undergo treatment it is often best to do so, and a quiet 
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talk mth the patient, and perhaps -with her husband, usually has 
a salutary effect. 

(10) Co operation with the venereal disease centre will ensure 
getting in touch with the husband and treating him as ^^ell as the 
mother. 

Trichomonas Vaguutis 

Though not one of the venereal diseases this condition may 
be suitably included here Investigations carried out witlim 
the last few jears have shoim that it is not uncommon m preg 



nancy. Bland, IVenncIi, and Goldstem found the organism in 
130 (22 7 per cent ) of 600 pregnant women (white and coloured) 
examined, but only 18 (IS 8 per cent ) of the uomen m whom the 
organism was found complained of irritating symptoms, though all 
had an abnormal vaginal secretion. The trichomonas vaginalis 
IS a flagellated organism, varying greatly in size and shape, but 
usual!} oial at the anterior end and pomtwl posteriorly, and 
possessing an undulating cell membrane surrouniling its anterior 
two thirds (Fig 01) Three long whip like flagelH which have 
ft characteristic vibrating motion arise from tfie anterior end and 
a single one from the postenor extremilj . 
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Cluucal Features Tj-ptcaJli there is an abundant thick 
vagmal discharge which is greenish jello r, oUensive, and frothj, 
and gi^es rise to intense itching and burning in the cTternal 
genitals and sometimes to dull pains in the right and left lower 
quadrants of the abdomen Tlie papill-c on the \aginal walls 
are often enJacged and maj bleed readi/^ on touching m 
which case the discharge ina\ be bloodstained The cenix is 



Fig O'* Tnchomonas va^nalis shown in fresh moist sagmal smear 
mth leucocytes few epithelial cells and numerous 

bacteria This smear is typical of s case of chrome Tncboraonas 
vaguutis T vaginalis IS ^e only Tnchomonad which has been 
pros en to be present in v agmal smears in Tnchomonas vagimtis 
and IS morphologically distinct from T buccalisandT homims 

usually healthj , and its canal may contain a normal mucous plug, 
but the portio ma) show areas of superficial redness There is no 
tendency to infect the husband Glen Liston found that 50 per cent 
of women suffering from gonorrhtea and attending a venereal 
disease cbnic were also infected bj trichomonas 

Diagnosis The offensive yellow and frothj discharge, together 
with the enlarged and sometunes bleeding vaginal papdbe and a 
healthy cervix, are characteristic A drop of pus should be taken 
from the vagma not with a swnb but with a platnmm loop, 
placed on a warm glass slide, mixed with one drop of physiological 
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saline solution and examined at once for the oi^anism, which is 
usuallj easily found in large numbers (Fig 62) 

Treatment Goodall has had satisfactory results from treat- 
ment by vaginal cones containing I per cent picric acid, which are 
inserted daily and supplemented by daily douches of plain ualer, 
soap solution, or lactic acid, 1 dr to one quart of water With 
this treatment the discharge and symptoms clear up in from 
eight to ten dajs Doudung by itself is useless for though the 
orgamsm con be easilj got nd of in this way it invariably returns 
when the douches are stopped 

Adair and Hesseltine have recently claimed that an important 
predisposing cause of vaginitis of all kinds is deficiency of gh cogen 



Fio 63 Apparatus far insufllatJog tbe vagioa with silver picnste 
( picrsgol ’ ) powder (Messrs John W >-cth & Brothers ) 


tn the t aginal epithelium, and that improved results m treatment 
can be obtained bj mtroduang lactose or glucose into the vaginal 
Canal This principle is observed in the recently mtroiiuced 
preparation Dc\egan (Bayer), or its Btitish equualent Stoiarsol 
vaginal compound suppositories (May and Baker) Two of either 
of these should be inserted each night 

One disadvantage about treatment by tablets alone is that 
they are difficult to place accurately in the upper vagina, and 
ev en if they are so placed it is not always possible for the material 
contained in them to penetrate between tbe vaginal rug-u This 
difficulty IS overcome by tbe use of the insulDator (Fig 03) by 
means of which a powder is blown into the vagina while it is 
distended by air The instrument occludes the vaginal ostium 
and thus permits the distension by means of a hand bulb TJic 
powder used IS 5 gr ofalperccnt dispersion of silver picrate in 
kaolin wluch has a useful drying effect (Golub and Shelanski) 
The insufflation is used once weekly and in the intervals one 
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ric.&t Paginal Tlinistu (])Pqs<«IL (2)SeptatppveUi]ojn>crlisi 
filament of thnuli parasite oKfiiim oftrirniu (3) Short hvpliat 
filaments (S) Blastospores (5) Short Gram positise bacilli 
y, 430, fListon and Cruickshank ) 

once or tMJce trith n 1 per cent aqueous solution of gentian 
tiolet Alkaline douches maj help Liston and Chisholm advise 
cleansing the tagtna twice weekly bj a solution of bicarbonate of 
sods, drying, and then painting tagma and vuha with a 2 per 
cent aqueous solution of gentian Molet If glicosum is present 
the diet should be suitably modified 
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THE USES AND VALUE OF RADIOLOGY IN OBSTETRICS 

By R W A SAiarovD OBE MD Ch3I(Aberd) DPI! 
DMRE(Camb) formerly Director Radiological Department 
University College Hospital London 

There can be no doubt that radiology has proved its value in 
the field of obstetrics by affording information that maj be 
difficult or even impossible to obtain bj any other means Its 
progress in obstetrics in Britain has been perhaps sloTier than m 
some of the other branches of medicine this may be due to the 
fact that the older obstetricians have been able to do without 
its help and hay e by now acquired such a high degree of clinical 
sense that thej feel they can obtam the information they want 
bj their own hands The younger generation on the other hand 
seems to be more mechanically or laboratory minded and makes 
more frequent use of these methods and whilst their employment 
leads to greater accuracy it is at the same tune probably true 
that the clinical and tactile senses suffer m an myerse ratio Be 
that as it may radiology wiU certainly be used more and more 
in this work as time goes on and practitioners become more 
famihar with its various uses Its application to antenatal work 
IS one of the factors to be considered in the problem of maternal 
and mfantile mortahtj and also one for consideration in any 
national maternity service Slany modem general hospitals are 
now planned with a radiological unit adjoining the labour wards 
so that X raj examinations are unmediatelj available with the 
least mconvemence to patients 

The various conditions in which the use of rays may afford 
valuable help will now be renewed though even at the present 
time it has to be admitted that the limitations as well as the 
advantages of this diagnostic aid are not j et clearlj defined 

Pregnant or Not 7 The answer (fepends fargefy upon the age 
of the supposed gestation In the earlier months radiology can 
offer httle help because the fatal structures are usually not 
recognisable until about the 14th week but from the IGth week 
onwards it should be possible to form a delimte opimon as to 
whether pregnancy exists or not This is of importance m the 
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differential diagnosis betvieen pregnancy and other pelvic tumours 
Cases have been reported as having been detected much earlier 
than this but it may not always be easy to obtain exact informa 
tion as to dates from patients 

Presentation In the routine examination two or three views 
are taken — an antero posterior and/or postero anterior and a 
lateral The patient should be prepared by having her bowrfs 
cleared out bj an enema and her bladder empty The exposure 
should be as short as possible to avoid blurring of the fcetal 
structures by any movements they may be showing at time of 
exposure or bj the respiratory movements of the mother and the 
Buck) diaphragm or I/)sholni gnd used to cut off the secondary 
or fogging raj s In all obstetric radiological nork accurate and 
skilful technique is absolutely essential in order to get the maximum 
amount of detail on the film and consequent less liability to error 
and this apphes especiallj to the tecJmiques of pelvimetrj and 
cephalometry It is sometimes asked whether there is any danger 
to the life of the child by the passage of \ rays through it there 
is cone if the examination is earned out by a competent radiologist 
or radiographer but repeat examinations for the detection of a 
possible early pregnanej should not be done too often 
Bj means of these views the position and presentation can be 
determined though it should be realised that the position of 
the foetus may completely change between the tune of examination 
and the onset of labour, especially if the examination is made 
some w ecks before term (Fig 65) In vertex cases it can be made 
out whether the head is lying posterior or anterior whether it is 
engaging the pelvic bnm or not and the degree of its flexion or 
extension In the lateral view, the absolute position of tlie head 
may be difTcuIt to determine and in these cases the wing shaped 
densities of the petrous bones if recogmsable are good landmarks 
In the case of a breech presentation it wiU be seen w! ether the 
legs are extended or flexed (Fig 66) A rough idea of the maturity 
of the feetus may even be formed but this is discussed more fully 
under the head ng Estimation of Maturitj (p 540) 

Multiple Pregnancy This should be readil) diagnosed from the 
routine films but it should be remembered that one of the feetuses 
may die carlj while the other or others develop normally and the 
dead macerated foetus may thus be missed (Fig 67) The I e and 
the relative position of the feetuses to each other and their 
are all to be seen Hie finding of a multiple preg 
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difTcTenlial diagnosis betiveen pregnancj and other pclnc tumours 
Cases have been reported as having been detected much earlier 
than this, but it maj not alwa>s be easv to obtam exact informa 
tion as to dates from patients 

Presentation In the routme examination two or three views 
are taken — an antero posterior and/or postero antenor and a 
lateral The patient should be prepared bj havmg her bowels 
cleared out b> an enema and her bladder emptj The exposure 
should be as short as possible to o\ 0 id blurring of the fcetal 
structures by anj movements they maj be showing at time of 
exposure, or bj the respiratory movements of the mother, and the 
Buck> diaphragm or Lysholm gnd used to cut off the secondarj 
or fogging rajs In all obstetric radiological work, accurate and 
skilful technique is absolutelj essential in order to get the maximum 
amount of detail on the film and consequent less liability to error, 
and this applies especiall> to the techniques of pehimetxy and 
cephalometrj It is sometimes asked uhether there is any danger 
to the life of the child bj the passage of X rB>'S through it there 
IS none if the examination is earned out by a competent radiologist 
or radiographer, but repeat examinations for the detection of a 
possible earl) pregnanc> should not be done too often 
B> means of these views the position and presentation can be 
determined though it sliould be realised that the position of 
the fcctus maj completely change between the time of examination 
and the onset of labour, especially if the examination is made 
some wedts before term (Fig 65) In >ertex cases it can be made 
out whether the head is lying postenor or anterior, whether it is 
engaging the pelvic brim or not, and the degree of its flexion or 
extension In the lateral view, the absolute position of the head 
may be difficult to determine and in these cases the wing shaped 
densities of the petrous bones, if recognisable, are good landmarks 
In the case of a breech presentation, it wU be seen whether the 
legs are extended or flexed (Fig 06) A nmgh idea of the maturity 
of the fffitus may even be formed, but this is discussed more fully 
under the heading “ Estimation of Maturits ” (p 540) 

Multiple Pregnancy This should be readilj diagnosed from the 
routine films but it should be remembered that one of the fcctuses 
may die early while the other or others develop normallj and the 
dead macerated tetus may thus be missed (Fig 67) The lie and 
the relative position of the fcctuses to each other and their 
presentations are all to be seen The finding of a multiple preg« 
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This sign IS of less value near term, as it may be confused with 
the moulding of the head which occurs when the latter enters the 
pelvis and to a more marked degree when labour commences 
Overlapping at the frontal suture is stated to be ne^ er seen in a 
living fcEtus 

Tlie death of the fcctus should be strongly suspected wlien the 
fcetal size is much smaller than would be expected from the 
[lenod of gestation or when the foetus presents a characteristic 
“rolled up” attitude The latter appearance is of special 
importance in non \ extev presentations for in these Spalding’s 
sign may be absent e\en though the fcetiis is dead The cause 
of death IS seldom recognisable, but occasionally sjphibtic osteo 
chondritis of the long bones has been detected m uiero 

Placenta Praevia The shadow of the placenta is seldom 
\ isible on the roiitme films, and m order to tr> to determme its 
position some method with contrast medium is sometimes 
employed The method of Ude, Wcum and Urner is to inject 
into the empty bladder per uretkram a non irritating opaque 
solution, such cs per cent sodium iodide, end is based on the 
assumption that when the head rests in the lower uterine segment 
there is, m normal cases, onl> a thin er of soft tissues amounting 
to 0 8-1 5 cm , between the bladder and the fcetal skull If the head 
IS displaced upw ard b) a solid mass such as the placenta, the distance 
IS increased up to 3 or 4 cm Antero posterior and oblique films 
are made with the patient supine and the tube centred between 
the fundus of the filled, but not distended, bladder and the fcetal 
head, while downw ard pressure is applied to the latter The method 
IS applicable only to vertex cases in Ibe later weeks of pregnancy 
and IS of value in determining the presence of placenta prtcvia in 
the anterior and antero lateral portions of the lower uterine 
segment There maj , liowever, be factors whicli make it misleading, 
such as the head not being down in the Joirer uterine segment, 
the presence of a blood clot between the head and the fundus of 
bladder, and the fact that the bladder embraces onl} a small 
anterior segment of the lower portion of the uterus but not the 
posterior and postero-lnteral segments It has been suggested 
that the injection of barium or air, ns contrast media, into the 
rectum might sliow placenta pncvia on the posterior aspects of 
the lower uterine segment 

Another method is the injection Ixlominal wall 

into the amniotic sic of an opaque st ,as 20 c c of 



Fig Tl Spalding’s sign ^ote the overlapping at the crinial sulure® 
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This sign IS of less value near term as it maj be confused \\ itli 
the moulding of the head which occurs when the latter enters the 
pehis and to a more marked degree when labour commences 
Overlapping at the frontal suture is stated to be never seen in a 
living foetus 

The death of the fostus should be strongly suspected when the 
foetal Sire is much smaller than would be expected from the 
period of gestation or when the foetus presents a characteristic 
“rolled up’ attitude Tlie latter appearance is of specnl 
importance in non vertex presentations for m these Spalding’s 
sign may be absent even tlmugh the foetus is <!ead The cause 
of death is seldom recognisable but occasionallv sjTihihtic osteo 
chonilpitis of the long bones has been iletecfed tn utero 

Placenta Pravia The sliadow of (he placenta is seldom 
Visible on the routine films, and in order to try to tleterimne its 
position some method with contrast medium is sometimes 
employed The method of Ude, \\eum and Urner is to inject 
into the empty bladder per ttreihram a non irritating opaque 
solution such as 12^ per cent sodium iodide and is based on the 
assumption that when the head rests in the lower uterine segment 
there is in normal cases, only a thin layer of soft tissues amounting 
to 0 8-1 5 cm , betw een the bladder and the fcetal skull If the head 
IS displaced upward by a solid mass such as the placenta, the distance 
15 increased up to 3 or 4 cm Antero posterior and oblique films 
are made with the patient supine and the tube centred between 
the fundus of the filled but not distended, bladder and the fcetal 
head, while downward pressure is applied to the latter The method 
IS applicable only to v ertex cases in the later weeks of pregnancj 
and is of value m determining the presence of placenta prtevia in 
the anterior and antero lateral portions of tlie lower uterine 
segment Tliere may , however, be factors vrhich make it misleading 
such as the head not being down m the lower uterine segment, 
the presence of a blood clot between the head and the fundus of 
bladder, and the fact that the bladder embraces only a small 
anterior segment of the lower portion of the uterus but not the 
posterior and postcro lateral segments It has been suggested 
that the injection of barium or air, as contrast media, into the 
rectum might show placenta prama on the posterior aspects of 
the lower uterine segment 

Another method is the injection through the abdominal wall 
into the amniotic sac of an opaque solution such ns 20 c c of 
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due to the placenta, owing to the difTiculty of deter minin g with 
ccrtaintj the complete outline of the uterus, and the chief cause 
of this IS gas in the intestines tnerlappmg the uterine margin 
It IS usually necessary to tahe films from different angles jn order 
to get the half tone shadow of the placenta “ end on ’ Not 
withstanding the difficulties, we haNC found the method to be of 
real dngnostic lalue in some selected cases Caution must be 
observed as premature labour or men death of the foetus mav 
occur, and both ha\e occurred m our evpenence The use of this 
method, therefore, is not justified in everv case of suspected 
placenta pr'e\ la and should not be employ ed before the 35th w eek 
of pr^nancy If some non toTic substance more opaque than 
Urosclectan and miscible with the ammotic fluid were available 
the method would become very ^'a!uable as tlie diagnosis of 
placenta pnena is of great dinical importance 
Direct Visualisation of the Placenta In 1034 Snow and Powell 
cluunod to be able to demonstrate the placenta in ordinary hlm^ 
w ithout using any special technique Its most frequent site w is 
at or near the fundus where it occupied about one third of the 
wall spice of the uterus bulging in the centre to a depth of 7 cm 
mcluclmg the uterine wall, and tapenng toward the periphery 
Dippcl and Drown (1040) reported on the use of this method in 
JOS e\amintt!ons made m 250 patients Thei found the placenta 
clearly sisuahsed m 00 per cent of the cases and no error in 
lonhsation wai» found in 53 of the cases subsequently imfieiJ 
by Cofsare-in section or \nginal examination Hydramnios wis 
the chief interfering factor Snow and Powell staled that the 
lentral surface of the fcctus almost always faces the placenta 
but Dippel and Brown were unable to confirm this In 40 per 
cent of their cases the back of the foetus and in some others the 
lateral suffice faced the placenta 
Visualisation by Tomography Lloyd and Samuel ha\e recently 
(1D41) described the localisation of the placental site by Tomo 
grapln — a method of radiography which amis at dispLiying a 
selected plane of the patients bods The patient is put in the 
supine position and the pclsis raised by wool bags to bring the 
long axis of the uterus parallel to the film An estimate is made 
of the mid point of the uterus and a tomographic film taken in 
the long nxjs of this plane A film using a similar plane is made 
with the patient in the left lateral position \lhcn difficulty is 
encountered in estunating tin roid plane of tlie uterus two films 
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method depends on tjae thesis that the fcctal cranmm is, for 
practical purposes, an oioid and every shadow cast bj ifc is either 
o\oicl or circular (Fig 74) If it be circular, it is the shadow cast 
by tlie section through the thickest part (greatest circular section) 
of the ovoid — a coronal section through the panetal eminences — 
and one of its diameters is the bipanetal If the shadow be ovoid, 
its short axis must represent some diameter of the greatest 
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of the cranium and the ccntrefAits short axis (Fig 75} By simple 
proportion (Fig 76), the actual bipanetal dnrtieter is estimated, 
and the maturity is obtained from the foUoinng tabic 

Bipanetal Diameter. Slaturitj’. 

3 00 inches . . 32 ^ eeks 

3 30 inches . . 36 weeks 

3 75 inches . . .40 weeks 

Increase 1*5 inch per week. 



Pig 75 

TP = Tube to palpated portion of bead 

TF « Tube to Mm 

FH = Allowance mode for distance be 
tween palpated portion of head and tbc 
centre of tU short axis 

This method has the adrantage that it depends ©n the bipirieta I 
measurement and so it is less hkel} to be irifluenced by the 
attitude of the head bj tilting or by flcMon or evtension than the 
occipito frontal diameter is Recce claims a considerable degree 
of accuracy for his method and this we can confirm 

JIcDonogh, also regarding the fostal head as an oroid, indepen- 
dently devised a somewhat similar method Two %'iews are taken. 
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poster© anterior and lateral with the patient preferabU prone and 
the inten between the two exposures as short as possible In 
the lateral % ie'\ a graduated lead rule rests against the film so that 
the height of the head abore tiie Fthn in the postero^antenor new 
can be read off (Fig 77) Then bj simple proportion the tube film 
distance being knonn, or bj previously made scales the actual 
bipanetal diameter of the fcetal head ts found 



Tio 70 rormula for calculating actual diameter of fstal head 


In Roberts method, the patient js etanuned in the prone 
position tMth the hyTiogastnum m as close contact as possible 
vith the cassette or Lysholm gnd and the tube centred oser the 
fcetnl liead at a JiJeJ dislanee of 4 feet TJie suboccipito bregmatic 
diarnoter is that roost frequently seen on the resulting film, and 
tins IS measured by a ruler marked off m tenths of an inch Tins 
diameter m inches (uhieh oHTcsponds to the biparjetal at full 
term) vhen multiplied by 10 , is stated to give m the majority of 
coses n fairly accurate estimate of the fcctnl matuntj m weeks 
lor instance a ‘tuhotcipilo bregmatic ilianieter on tlic film of 
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3 7 inches indicates in an •l^e^age case a matunt% of 37 sieeks 
This method is applicable onlj to vertex cases during the last 
two months of pregnancj and id patients of a\ erage budd whose 
hj^jogastna make contact with the cassette or Lvshohn grid m 
the prone position 



Another method is based on the measurement of tlie fcetal head 
by the cross thread method of Alackenzie Da\ idson and the weight 
and maturity of the foetus estunated from tlie length of the 
occipito frontal, or sometimes the bipaneta] diameter Two 
exposures of the fcetal head arc made on the same film the tube 
shift being 7 cm at a known height aboic the film Rj 
reconstructing the paths of the rays in the two exposures bj means 
of strings the actual diameter of the head usuallj the occipito 
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frontal, i\bjch cast the double shadow on the film can be measured 
Tlie occipito frontal or greatest diameter, liavmg thus been 
determined, is then correlated to the weight of tlie feetus bj means 
of a table prepared bj Clifford (Table XU ) 

TABiJi XII (Clifford) 

Table for the Prediction of the JUintminn and Aierage Body lleiglil 
io be expected from a giien OcetpHo Frontal Diameter 


Occlplto-Croatal dUnettr 
io ocotlDirtm. 

ErpecMJ iKXlf velebC. 

, CngllBhiiBteiii. 1 

1 Matrie gTttcm. 

j iftn/mnnw 

Ar«ng« j 

jDaloam. 

j Ararat 


Ibi on 

Iba ot> 



115-120 1 

6 0 

7 10 

2,727 

3 525 

11 O-ll 5 

5 0 

6 6 

2 267 

1 2,950 

10 5-11 0 

4 0 

5 4 

1,814 

1 2 400 

10 0-10 5 

8 0 

4 4 

1,860 

1 900 

0 5-10 0 

8 0 

3 8 

1,360 

1,600 

OO- 05 

2 8 

8 0 

1,150 

1 860 

85-90 

2 0 

2 8 

907 

1,150 

80-85 

1 8 

2 2 

700 1 

1,000 


Thoms' Method The shortest diameter of the fcetal head can 
also be measured > erj simplj by the method of Thoms, of placing 
an upright metal rod with a centimetre scale perforated in n 
lead strip posterior to the patient close to the fold of the nates and 
taking a lateral view of the pelvis 
The table on p 552 is based on a large series of measurements 
made after birth at Univmitv College Hospital b> Hastings Ince 
and correlated with birth weights 
^\^late^er method is employed for the estimation of maturity, 
it IS obnous that as the size, weight, and state of ossification of 
full term fatuses a arj considerably, it is possible onlj to gis e an 
opunoTi losed on sn ayerage case and ihat oar ca)caiations mast 
be, at times, inaccurate Knowledge of the matuntj is of con 
siderable importance in cases complicated by toxaemia, heart 
disease, Iiarmortliage or any other condition which might necessi 
tateaneari} termination of pregnanev \Vhcn this question arises, 
it IS the weight of the fcctua rather than its maturity that the 
obstetrician is concernctl with, and regarding Ibis, cephalometry 
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Table XIII (Hastings Ince) 
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can give useful information with the help of a table such as that of 
CliiTord or Hastings Ince 

Tj^pes of Female Pehis A full dcscnption and classification 
of these is given in Chapter X^^^, p 25S and it is recognised 
generally that each of the tj-pes maj show minor characteristics 
of any of the others and that there are differences in size of the 
mam tj’pes There are also deformities of the pelvis due to disease 
such as nchets, tuberculosis, etc., or due to gross fracture. Again, 
a pelvic tumour such as an ovnnao dermoid (Pig 78) or a bony 
outgrowth from the pelvic waUs maj exist The previous 
knowledge of the type of pelvis and the existence of am of 
these pathological conditions is of the greatest importance to 
obstetricians. 

Caldwell and Moloy have definitely shown that the tj’pe of 
pelvis exerts an appreciable effect on the mecliamsm of labour 





PEL1 mETpy 


5o3 


JIuch of their work was done or confirmee! bj stereoscopic antero 
posterior racliograplis taken diinng the different stages of labour 
when the exact reproduction of tlie pelvis, the foetal pelvic 
adaptation and the true pelvic diameters were observed and 
measured in the “ precision stereoscope ’ (see p 55D ) They 
complete their sun 63 with a 45“ angle view of the subpubic arch 
and a later il view of the pehns unless labour has started 

Internal Pelvimetry Tlie measurements of the diametei-s. of 
the pelvic inlet can be estimated with considerable accuracy by 
Xrajs Uiough the estimated diameters are those of the bon\ 
pelvis (the soft parts being radio transparent) and this similarij 
applies to the diameters of the total head The pel\ ic measure 
ments arc of more importance from tlie point of vaew of delivery 
than the cephalic ones, as anomalies of the total head arc rare 
comp ired with tlie many tvpes of shape and abnormal size of the 
maternal pelvis , also the total head is mouldable whereas the 
maternal pelvis is relatively rigid even allowing for the widening 
of the synnphysis and of the sacro iliac joints during pregnancy 
It 13 rare to have a head too large for a normal sized pelvis — 
difficulty IS much more likely to be caused by an average sized 
head and a contracted pels 1 $ The ideal would be to have both 
of these measurements together with a survey of the pefvic 
cavitj By the knowledge of the relationship between the total 
head and the pelv is before labour, some of the difficulties which 
sometimes arise during labour should be prevented and both the 
infantile and maternal mortalities reduced In this connection 
it would be well to refer to the heading Obstetric Prognosis 

A true lateral view of the pelvis, with the tube centred over the 
upper border of the great trochanter and a pillow placed between 
the knees, is of great value in showing the general shape of the 
pelvis, the plane of the brim the true sacral promontory the 
curve ture of t!ie sacrum and its inclination to the brim and theshape 
of the sacro sciatic notches {Fig 79) Accurate measurement of 
the true conjugate may be made from this view by a notched 
metal ruler placed m the gluteal cleft or by the same method of 
calculation as that to be described immediately (see Fig. 80) and 
checked, if need be, with the measurement in that view The 
measurements of the pehic outlet are usually determined by 
manual examination but more accunto estimations can be 
obtained b\ X ms's 

Tlie value of most radiological methods is to supplement the 
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information given bj other methods and not to replace the 
clinical examination On man} important points in obstetrics, 
X raj s can gn e no information at all, e g , the condition of the soft 
parts within the pehns, the uterine contractions etc , which are 
determined on!} bj mampulationand obsersation It is therefore 
of tbe utmost importance that there should be at all times a 

•a 



XX* DD' = AB AT, fe,XX‘ = ^ X Do*. 

generous liaison between tlie obstetrician and the radiologist 
when the difficulties of each and problems interesting to each mas 
be frankh discussed Sometimes there seems to exist a water- 
tight compartment atmosphere in hospitab, where indeed most of 
tbe obstetric radiological work is done, to the great detriment of 
each of these departments as well as of the patient 

There are three mam methods emplojed m pehimetrj — 

(а) Tnangulation method 

(б) Scale or Frame method 

(c) Stereoscopic method (measureroent of the phantom image ) 
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One of the simplest methods is that described b> Roberts 
Tlie bwm of the peh is is phced parallel to the film with the 
central ray passing ertieally to the plane of the bnni and through 
its centre and tlie resulting radiograph is a sj mmetncallj enlarged 
picture of the pelrio brun If the distances of the brim and of the 
film from the target of the tube are measured, a simple sum in 
proportion will gi%e the actual diameters of the brim (Fig 80) 
The patient is crammed m the half reclining position with her 
legs stretched out in front and her shoulders resting on a bed rest 
The angle of the bed rest is adjusted until tlie brim of the pelvis 
IS horizontal, t e , parallel to the film this is usually so when an 
imaginary line bet^^ ecn the upper border of the symph> sis and the 
lower border of the fourth lumbar spmc, as delimited by callipers, 
IS parallel to the film 

Another method is that of Rowden whose technique mav be 
summarised as follo^NS — The patient sits on a Sectognd Potter 
Duchy nith her legs hanging doun and her bach against a b«l 
rest set at 55^ to the horizontal This is said to bnng the pcl\ ic 
brmi praclioallj parallel to the film Tlie centre of the patient s 
pelvis should appro^matcly coincide with the ball bearing of the 
Sectognd, the tube is centred over this point at a height of 

4 feet <J inches above the film and the e'lposure made IVith the 
patient in the same position the distance between tlie superior 
edge of the symphysis pubis ond the surface of the lluch> is 
measured by callipers A senes of “ pubic scales ’ are at hand, 
having previously been prepared Uius — A strip of lead siipjiorted 
bj plywood has small holes drilled down the centre exactly half 
an inch apart Tins is placed at various distances — tj, 5, Sj etc, 
inches — abov e the surface of the Buchj and films made at each 
of these distances with the tube feet above the film, i e the 
same height as when tlie patient is examined The developed 
ami dried films constitute the “ pubic scales ” Their application 
is as follows — Suppose the measured distance between the 
patient’s superior pubic edge and the surface of the Ducky is 

5 mefies, then the corresponding pubic scafe of 5 inches is pihceif 
alongside the radiograph of the patient and the real diameters of 
the pelv 1 C bnm are measured by reference to the dots on the pubic 
scale, wrhich represent J inch distances 

Tile nittliod of Thoms has similantics to each of the two just 
described The position of the jvatient is the same as in the first 
while instead of the “pubic scales” of the second, a lead grid 
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perforated with lioles accurately in a centimetre pattern is used 
After the exposure of the patients pelvis lias been made she is 
removed and the grid is placed in the exact position of the plane 
of her pelvic inlet and a short exposure through the grid mime 
diatelv superimposed on the film The dev eloped film shows the 
pelvis dotted with the perforations of the grid and as tlie gnd 
was at the same distance as the peine bnm from the film tlie 
diameters of the brim can be read off from the dots v\ Inch represent 

corrected centimetres \ soinewliat simitar method is tt at 
of Orlej 

Tlioms has further devised a method bj which the image on the 



Ftc 61 Dugrammat c represenUl on of T1 om$ pehascope 
A cvepece B glass centimetre screen C viewing bos 

radiograph can be recorded on ruled paper in its correct measure- 
ments The apparatus named the pelnscope (Fig 81), m a waj 
reconstructs the conditions when the exposure with the gnd was 
made The film is placed against an upright viewing box a sheet 
of glass ruled in centimetre squares (representing the grid) is 
placed some distance in front and an eje piece with a small 
aperture (representing the tube anode) is placed still further off 
One looks through the eje piece and moves the glass sheet until 
the intersections of its lines exactly superimpose tlie ‘ corrected 
centimetre dots on the radiograph The outline of the pelvic 
brim IS next traced on the ruled glass with a skin pencil and will 
be in true proportion It is then a sunple matter to trace on a sheet 
of centimetre squared paper the ilrawing on the glass 

Thoms and ^\ilson have latch introduced a modification of 
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riioins grid method the purpose of the modification hemg tliat 
m the antcro posterior \ ie« the transverse d anietcr of le^ els 
other thin tint ot the pchic inlet ma\ lie measured For both 
Me\\s the target f!m distance is 3G inches tor the lateral \iew 
t! ej use the iipnglit posture and the upright centimetre rod 
The lateral projection is tal en first ns follows 

(1) The patient puts on hcelless slippers and the usinl liospit il 
bed go\m open at tlie back 

(2) She IS pi iced standing m front of an erect Biiekv dmphr igm 
or an adjustable cassette changer such as is used for chest w rk 
Mith one lateral aspect of the boilv toward the target llie ir s 
are folde^l across the chest 

(3) The target film distance is 36 inches and the t ir^ t is 
centred just below a point on the external conjugate diamettr one 
third the distance from the sjmphxsis pubis to the dej rc m 
under the fifth hmibar i ertebra 

(3) A hinder is placed around the patient and ottuclvcd t the 
cassette changer to ensure steaihness during the exposure 

(5) Bclore tlic exposure is made nti upright metal rod (ha I a 1 1 
iron) with a centimetre scale perforated m a lead strip is j i ml 
posterior to the patient close to the fold of the nates 

(0) The time of exposure aanes with tlic thickness 1 the 
patient, all other factors lieing constant In genenl tlie luiu is 
from 7 to 12 seconds 

When the film is dci doped and viewed the following Jandn arl s 
should he readilj identifiable anterior and posterior borders of 
syniphjsis pubis ncelabula ischial spines ischial tuberosities 
the lower lumbar vertebric the promontori and anterior surf ice 
of the sacrum and the sacro sciatic notch On one edge of tl e 
rim niav lie seen the shadows cast h} the perforations gnmg 
corrected centimetres in the sagittal plane of tlic patient Bv 
means of lalbprrs using this scalp an\ diameter in tins plane 
iiiav he measured ^ITien the picture is tal en at term or in labo ir 
the relation of the presenting pirt to the I rini can he studictl 
and the shortest dnmeter of the Iflctal head measured I boms 
recent molification of his centimetre grid method fur pelvic 
inlet jiclMmetrv is as f Hows — 

(1) Ihe piticnt IS placeil on the rocnt^.cnogripIuc table in a 
senu roc unbent position which is innmtnincd li\ a I nckrest 
In jil iciri^ the patient in {KWition on attempt is m ide to hai otic 
pchic inlet horizontal 
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(“’) The le\el of the pehie inlet abo%e the sensitne film is 
established as folloirs (a) b> means of callipers the rcrtica! 
distance is measured from some point on the table top to a point 
on the anterior surface of the ssmphvsis pubis i cm below its 
upper border (h) the calbpers tlie distance is determined 
from the interspmous space between the fourth and fifth lumbar 



Fio 8” Inlet roentgenogram of pelvis The scale at the top 
represents corrected cent metres for the pelvic inlet and other 
les els of the pelvis ^Thorns) 

tertebre to the table top The iinaginar\ luie joining these 
two points on the patients bodv should be parallel to the film 
and if necessar\ the patients position is adjusted to bring tl is 
about 

(3) The tube is. centred jn the mid line 3 cm poster or to the 
upper border of the ss niphj'sis pubis and the exposure is made 

(4) The pat ent IS remoaedfromtl e tabic tl e t ibe and exposed 
film remaining in sifi 

(5) The centimetre grid a lead plate with perforations along 
one edge is mtroduced into the same plane as that previouslj 


PBLVlMETny 


wo 

occujiied by the peUne mlet, and a second flash expo>ure made 
on the edge of the pre\wusl> exposed fllm This is done after 
moa ing the tai^et so lliot it rests directlv o\ cr the perforations 
in the grid, still maintaining the SC inch distance 

In Mewing the inlet film the pehic inlet, ischial spines and 
pel\ 1 C side walls of the outlet are seen 4.t the top edge of the 
film are the projected perforations of the grid representing 
corrected centimetres for the various levels in the pelvis (Fig 82) 
The line of corrected centimetres at the top represents the level 
of the pelvic inlet and this scale is used m measuring the antero 
posterior, transicrse and posterior sagittal diameters of the inlet 
The five rows of perforations which are seen below this level are 
those to be used respectively for the 5, 6, 7, 8 and 9 cm levels 
below the mlet Thus if wc wish to measure the mterspmous 
diameter on this film we find the level of the ischial spines m the 
lateral film bj measuring dowmvartl from the level of the pelvic 
mlet. If, for instance, this is C cm , then on the antero posterior 
film we use the third or 6 cm calibration for the determination 

Another method, made practical b> Caldwell and Molov is bv 
stereoscopic radiographs taken with the patient supine and a pad 
under the lumbo sacral region to tilt the pelvic brim more ntarlj 
parallel to the film and the tube centred oi er the mid point between 
the anterior superior ilmc spines Every care is token bj means of 
markers on the cassettes and othe« to each side of the svmphvsis 
pubis to ensure that when the films are examined m the stereoscope 
they are viewed in exncllj the same relative position a$ when tlie 
exposures were made. If an accurate reconstniction is made tiie 
stereoscopic image will be viewed in a position corresponding to 
that of the living part and accurate measurements in all three 
dimensions ore obtainable 

The optical sj-stem of the stereoscope used consists of two gloss 
cubes with half platinized surfaces set at an angle of to the 
axis of the instrument and through winch the observer \ isunlises 
the phantom image against a dark background Cleans must also 
be provided to comjiensatc for the variations in interpiij>il!arv 
distances of (litTerent observers as compared witii the tube sluft 
distance used and this is done by the adjustment of an auxiliary 
pair of rhomboid pnsms Tlicse modifications constitute the main 
dilTcrences between the preasion stereoscope (Fig. SI) and an 
ordinary stereoscope. 

The pubic markers, at a known distance apart, sene ns n fiirthtr 
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TJjebi parieta) djaineterjstJien shcmnio the film TodemoTJStrate 
o\eriap T lateral radtograph is taken tMth the patient standing 
up and leaning fonvard avilh her handi. grasping the back of a 
chair A line is draisn on the deseloped iilra joining the pro 
montorj of the sacrum to the top of the ssmphj sis pubis This 
line IS of course, the true conjugate diameter A perpendicular 
to the true conjugate is now erected at both ends of it thus 
forming the sides of a box (Fig 8t) When the fictal head fits 



I’lO 81 Diagram »1 owing perpendicular lines crcctetl at cxlrMTHtiw 
of true conjugate to form sides of boN (O Sulhvan and Craie^ha-n ) 

easilj betw cen the perpendicular lines it can be safely assumed that 
it will go through If it is equal to the true conjugate it will only 
go through with moulding The film should of course betaken 
at term, or better still in the first stage of labour as the bead is 
then more hkclj to ha\ e assumed the lateral position 
Obstetric Prognosis neat Term or During Labour The attempt 
to estimate the practical \atuc ol X ray pelnmetiy and cephalo 
metra is well worth the consideration of the obstetrician and the 
radiologist though m practice the former is the one who Ins the 
better opjiortunitj to check the information gnen by the other 
The principles of prognosis must alwaas be difficult because the 
anal> sis of the shape of peU is and site of its diameters, the position 
and sire of the head and the adaptation of the one to the other 
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during labour, depends not only on the proper correlation of 
these facts and figures, but also on another % ery important but 
unknown factor — the dilating and expulsue force of labour 

3Iolo> and Sw enson recently (1938) published their summing up 
of the present position They demonstrate bv means of the jielvic 
inlets of tw o different types of pels is superimposed one on the other 
that each of the pel\ es maj ha^ e exactly the same antero posterior 
and the same transverse measured diameters of their inlets, jet 
one of the pelves is an ample gjnecoid tj-pe with a good obstetnc 
prognosis while the other is an extreme android tj^ie and parti 
cularlj unfavourable for dchverj bj the vaginal route- This would 
indicate that to depend onlj upon the measurements of these 
inlet diameters may not onlj fail to show the obstetric significance 
of the pelvis but maj ev en gn e an erroneous impression regarding 
the ease or difficult) m labour If their premises are correct, 
much less value than hitherto must be attached to measurements 
of the antero-posterior and transverse diameters of the brim. 

These observ ers prefer to determine the prognosis bj means of 
stereoscopic radiographs when the shape and size of the enture 
pelvis, and the fa°tal head, partieularly its position, size and shape 
with respect to the inlet, can be studied Disproportion between 
the head and the pelvis can be recognised by this means without 
recourse to eepbalometrj Inthemajontj of cases, the) consider 
that accurate measurements of the pelvis and head are not 
necessarj and that the ordinary stereoscope is quite sufficient 
for routine work The precision stereoscope offers a distinct 
refinement in diagnosis but thej do not consider it essential 
In other words, the ordinarj stereoscope enables one to recognise 
alJ the important factors except the actual measurements of the 
pelv is and the fcetal head 
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POSTNATAL CARE 

In this chapter it is not our object to discuss in detail the care 
of the Iving m woman but nlher to describe the conduct of the 
postnatal clime ^ as it has been de\ eloped in recent \ ears, and the 
wa%s m which it can be used to dimmish morbidilv following 
childbirth Ihat there is widespread maternal disablement as 
a direct or indirect result of child bearing there can be no doubt 
Clair Bell estimates that each jear iii England and \\ ales at least 
60 000 women, that is 10 per cent of all mothers, arc more or less 
crippled as the result of childbirth Miller, in a follow up of 
2 000 women in the Edinburgh postnatal clinic, found that 70 
per cent were satisfaotorj and 30 per cent unsattsfactor} , i r , 
suffered from disabilities of \anou$ kinds, such as leucorrha'S, 
backache, subimolution, prolapse, retro\ersion orianous lesions 
of an infectiTe nature, such as ccnicitis IfMeassumesuchresiilts 
to be tj’pical of those existing in other centres we are forced to 
conclude that oi er 100 000 women j carh suffer in greater or less 
degree from disabilities following and resulting from child bearing 
It IS true that nmn> of these complaints are of n minor nature, and 
that in man) cases the patient might recoier eompletel} and 
permanent!) and might thus lia\ e escaped inclusion if the examma 
tion had been carried out at a later period On the other hand, 
some patients that are classed as satisfactor) as a result of 
examination in the earlier weeks or months after deli\ er) might 
develop serious illness at a later period Thus about 4,000 
women die annuallv from cancer of the ceriix m England and 
M ales alone, and full) 95 j>cr ceut of these occur in noinen who 
base borne children It is generaU) agreed that parturition and 
its associated cervical lacerations and infections are important 
predisposing causes of canter of the cersiv, so tliat tius disease 

* Special ad hoc postnatal clinics ate no longer held in Udi^ ersit> College 
Hospital Instead andattheeicpresswishoftheobstetncumtstaa asystem 
has gradual!} been elaborated by wbich menibers of the stnfT ore each respon 
sible for his or her own patients throughout pr^nano labour and the post 
natal period Thus there is conUuDOUs lespiHisibilitv for indis idual patients 
Postnatal patients therefore, return to the antenatal climes on the same da> 
of the week on which they attended the antenatal clinic, and "ire there seen 1 > 
the officer who attends the clinic cn that particular da} and who looked after 
them during pregnanev and labour Thwaddsmuchtotheinterestof thcwork. 
and both patient and doctor are correspondingly beneSted 
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must be regarded as one of the later det elopjug lesions Genital 
prolapse is obviouslj m the same categorj It would seem, 
therefore, that Blair BeU s estimate of CO 000 women more or less 
disabled jeatl> is a fair and moderate one 
Further important information can be obtained by examining 
statistics from gjuirecologieal ftospitals Thus at the Rojal 
Samaritan Hospital for omen Glasgow, in the j ears 192S 1929 
and 1030 there were 7 734 patients treated In 2 178 (28 1 per 
cent) of these, infection associated with childbirtli was an 
etiological factor in the condition for whicli they were treated 
while injury during childbirth was an etiological factor in 2 *30 
(35 3 per cent ) In «v CO per cent , therefore the disabiiit> 
wluch necessitated treatment owed its origin, to child bearing 
Blair BeU found tliat at the Royal InArraarj, Liverpool during 
the SIX years 192i»-I931, 47 3 per cent of all gj7iiecolog!eal 
operations were concerned with the relief of local injuries and 
infections and of 2,275 consecutive parous women seen m the 
gjnsoological outpatient department 775 (34 per cent) were 
suffering from disablement due to pregnanej or parturition Of 
these, 027 (80 8 per cent) had traumatic or infected lesions 
uicluding such conditions as pelvic peritonitis and cellulitis 
salpmgitis, cervicitis, etc Among the remaining 148 there were 
112 cases of cancer of llie cerv ix As Blair BeU points out, these 
represent onJv the mote senous complaints for which women seek 
adi ice The importance of puerperal sepsis as a cause of sterihtj 
IS suggested bj 3K-ive Kennj, who found that of 100 women who 
had suffered from that disease only five conceived in the followmg 
five \ears 

The diminution of this lugli incidence of maternal disable 
ment is, of course, largelj a matter of adequate antenatal care of 
good and conservative obstetrics., and of proper nursing in the 
puerjvermm In this chapter we are concerned only with the 
measures at our disposal for successful!} combating it in the 
postnatal clinic * 

The First Postnatal Examination 
Ever} patient should be examined at tlie end of the Ij mg m 
period usuati}, tliercfore, ten to fourteen days after deliver} 

A suitable fonn for keeping the record is show n in Appendix B 
Attention is particularlv directed to tlie state of the abdominal 
* Ser toiUnott on p, SCI 
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vails and per neum the 1 ealing of sutured tears the presence 
quantity and colour of lochial discharge the state of the cemx 
(lacerated or pat tlous) the position and im olution of the uterus 
the condition of the appendages and the presence and site of 
tenderness in tl e peine o^ns generally If there is marked 
subin\o1ution and especially if there is ranch tenderness not to 
speak of other signs of inflammatory trouble such as swelling in 
the tubes or parametritis it is always well to advise the patient 
to remain at rest and under observation until it has cleared up 
or cons derably improv ed Should there be retrovers on of the 
uterus it should be replaced bimanually (p o" 0 ) but without 
the insertion of a pessary The patient if allowed home is gi\ en 
a nuxture containing ergot and it she is an-cniic Blauds pills 
gr XX XXX thrice daily should be prescribed in addition 
SI e s also advised to douche herself daily with hot water at a 
ten perature of H"® 115® in which common salt is dissolved in 
the proportion of two taWespoonfuls to one pint Should she 
rema i in hospital slie should be douched twice daily with the 
san e solution and kept in bed and sitting up if possible in the 
open air 

The blood pressure is recorded as a routine at this first postnatal 
examination and the urine tested for albumin If albumin is 
found a catheter specimen must be obtained The significance of 
a lugh blood pressure and of albuminuria at this tune is discussed 
elsewhere (pp 346 ei seq ) 

The record of the examination is kept and filed with the 
obstetric history and as part of it 

The Second Postnatal Examination 

In normal cases this should take place at the postnatal dm c* 
six weeks after delneiy The record of this examination is made 
on a special form a su table one being that m use at Umvers ty 
College Hospital (Appendix C) The form speaks for itself and 
reference need only be made to a few points of spec al importance 

Blood Pressure This should be recorded at each visit even 
though it has been normal in pregnancy for Stout has shown 
that m some such cases hy-pertension is discovered some weeks 
after delivery If albumin is found in the urine a catheter 
specunen must be obtained 

Cervicitis Tlie cemx should be exposed through a speculum 
1 See footnote on p uC4 
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ui every case so as to determine the exact site and extent of t)ie 
disease This should certainly be a routine procedure at the 
second examination six weeks after delis erj , and its importmce 
has been especially emphasixed by Miles Phillips There can be 
no doubt that lacerations and infections of the cervix often 
give rise to minor degrees of discomfort and disabiht> Goff 
states that about 40 per cent of pnmipara; have significant 
injuries to the cervix after labour, and Fulkerson states that 
endocemcal infections are found in 93 {>er cent and 7 per cent 
of multiparic and ptirrupaKc respcctivelj This indicates the 
importance of the traumata of labour in the causation of cerv icil 
infections 

Cervicitis is well reeogntserl as a cause of Icucorrhcci backichc, 
and abdominal pam, while it is probable that it ma> act as 
an infective focus from which may originate such conditions 
as rheumatism, rheumatoid arthritis, iridoc) chtis, etc It is 
generally believed, too, that cerv ical lacerations and cervicitis w 
important predisposing causes of cancer of the cervix 

A considerable amount of evidence has accumulated within 
recent jears of the prophylactic value of treating cervicitis ind 
cervical lacerations Smith, Smithwick and Ilogers state th it 
of 550 cases of cancer of the cervix none gave a history of previous, 
cauterisation, and that of 1,150 in whom cauterisation of the 
cervix had been carried out from January, 1D14, till Jaiiuar>, 
1927, not one was known to have dcvclopei! cancer Pembcrtoii 
and Smith found that of 3,814 patients on whom trichelorrhiphy 
had been done only five developed cervical cancer, while of I 408 
patients whose cervix liad been cauterised, and 740 in wliom tlic 
cervix had been amputated, none developed cancer Oiilv 21 
out of 669 patients with canter of the cervix Iiatl iind prev lous 
trachelorrhaphy and none had cauterisation or amputation 
These experiences suggest tliat careful treatment of cervical tears 
and of cervicitis might pHj an important part in the proplij lavis 
of cancer of the cervix, m addition to preventing and curing many 
minor discomforts and disabilities such ns backache and 
leucorrhoe i 

If, therefore, cerv icitis is found, it slioiild if possible be treated 
by the electric cauterj , though some prefer diathermy Topical 
applications are of much less value, as they merely reach the 
surface of the cerv ix, and cannot penctr itc into the deeper tissues 
and glands that arc involved »n the inflammatory process In 
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walls and perineum the healing of sutured tears the presence, 
quantit} and colour of lotJual dis<diarge, the slate of the cervix 
(lacerated or patulous) the petition and im olution of the uterus 
the condition of the appendages, and the presence and site of 
tenderness in the pel\ie organs generallj If there is marked 
subin% olution and especially if there js much tenderness, not to 
speak of other signs of in/lammatorj trouble such as swelhng in 
the tubes or parametritis it is altra) s trell to adi ise the patient 
to remain at rest and under observation until it has cleared up 
or considerably improved Should there be retroversion of the 
uterus it should be replaced bimanually (p o70) but without 
the insertion of a pessary The patient if allowed home is given 
a nuvture containing ergot and if she is an-cmic Blaud s piUs 
gr w XXX thnee daily should be prescribed in addition 
She IS also advnsed to douche herself daily with hot water at a 
temperature of llS" 115®, in which common salt is dissolved in 
the proportion of two tablespoonfuls to one pint Should she 
remain in hospital she should be douched twice daiiv with the 
same solution and kept in bed and sitting up, if possible, in the 
open air 

The blood pressure is recorded as a routine at this first postnatal 
examm'ition and the unne tested for albumin If albumm is 
found a catheter specimen roust be obtained The sigmficance of 
a high blood pressure and of aibummuria at this time is discussed 
elsewhere (pp SiGetseg) 

The record of the examination is kept and filed with the 
obstetric history and as part of it 

The Second Postnatal ExaminatioQ 

In normal cases tins should take place at the postnatal clinic^ 
six weeks after delivery The record of this examination is made 
on a special form a suitable one being that in use at University 
College Hospital (Appendix C) The form speaks for itself and 
reference need only be made to a few points of special importance 

Blood Fressurf Th/s abould be recorded at each v^sJt even 
though it has been normal in pregnanev , for Stout has shown 
that in some such cases hypertension is discovered some weeks 
after delivery If albumm xs found m the urme a catheter 
specimen must be obtained 

Cervicitis The cervix should be exposed through a speculum 
* See footaote on p 5M 
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m every case so as to deterrame the exact site and extent of the 
disease This should certainlj be a routine procedure at the 
second examination six weeks after deU\er), and its importance 
has been especiallj emphasized b> Miles Phillips There can be 
no doubt that lacerations and infections of the ccnix often 
giie rise to minor degrees of discomfort and disabiht\ Goff 
states that about 40 per cent of priniipara: haie significant 
injuries to the cer\ ix after labour, and rulkerson states lint 
cndocervical infections arc found in 93 per cent and 7 per cent 
of multipara: and ptirmparc respectuelv This indicates the 
importance of the traumata of labour in the causation of cer% icil 
infections 

Cenicitis is well recognised as a cause of leucorrhcea backache 
and abdominal pain, while it is probable that it ma\ act as 
an infective focus from whicli maj originate such coJiditions 
IS rheumatism, rheumatoid arthritis, iridocyclitis etc It is 
generally believed, too, that cers ical lacerations and cen, icitis are 
important predisposing causes of cancer of the cervix 

A. considerable amount of endence has accumulated within 
recent jears of the proph>lactic salue of treating cerMcitis and 
ceiMcal lacerations Smith, Snuthwick and Rogers state that 
of 350 cases of canter of the cervix none ga\ e a historj of prev lous 
cauterisation, and that of 1,150 m whom cauterisation of tli 
cervix bad been carried out from January, 1D14, till January 
1927, not one was known to ha\e developed cancer Pemberton 
and Smith found that of S 814 patients on whom trachelorrhaph} 
had been done onlj fi\ e developed cemcal cancer, wlule of 1 408 
patients whose cervix had been cauterised, and 740 m whom the 
cervix had been amputated, none developed cancer Only 21 
out of 669 patients witli cancer of the cervix had had previous 
trachelotrhaph> and none had cauterisation or amputation 
These experiences suggest that careful treatment of cervical tears 
and of cervicitis might play an important part in the projihylaMs 
of cancer of the cervix, in addition to prev entmg and curing many 
minor discomforts and disabilities sueli as backacJie and 
Icucorrhoen 

If, tliereforc, cervicitis is found, it should if possible be treated 
bv tJie electric cautery, tliough some prefer diathermy Topical 
applications are of much less value, as thej merelj reach the 
surface of the cerv tv, and cannot penetrate into the deeper tissues 
and glands that are involved in the inflammatory process In 
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the more se\ere cases especiall> those associated with ectropion 
(eversion of the anterior and posterior lips) plastic repair or 
amputation maj be preferable though operatne measures are, as a 
rule better postponed till the end of child beanog life To expose 
the cervix through the speculum the lithotomj position is easilj 
adopted m hospita] nJiere a suitable covch is araihible In 
private practice howes er the Sims position gn es excellent 
exposure Indeed it is often preferable if the vaginal walls are 
lax as in the Sims position the vagina is distended b> air and 
its walls widelj separated The cauterj too can be easilj used 
in this position 

Method of Cflulerismg the Cervu In most cases six radial 
incisions with the cauterj, each about i to J incli in depth are 
necessary three on the posterior and tliree on the anterior Iip of 
the cerv ix and all can be made at one sitting As the cervical 
canal is usually involved in the disease it is a good plan to start 
the cautery at the internal os bring it down the canal with a 
firm stroke and then outwards over the lip of the cervix as fat 
as the erosion extends A general amcsthctic is not required 
\ery seldom indeed does the application of the cauterj cause 
any discomfort but if it does it is usuallj advisable to desist 
at once and lay a swab soaked in 10 per cent solution of 
cocaine against the cemx for five minutes after which it is 
always possible to proceed with the cauterisation Tlie patient 
should be asked to return six weeks later when it mav 
be necessary to touch up one or two areas of erosion still 
remaimng Id the meantime she should douche her vagma with 
warm salt solution two teaspoonfuls to the pint and should be 
warned that there may be some temporarv increase of discharge 
or even shgbt bleeding Severe hsmorrhage rarely occurs during 
separation of the slough — according to Matters in less than 2 per 
cent of cases 

Bourne has recently advocated the treatment of cervncitis by 
a caustic in the form of a saturated solution of zinc chloride. 
This IS apphed to the cervical canal by means of a porous clay 
pencil (ohtaiaaWe ftwm AUes A Ilaaburf) which is soaked in the 
solution for ten minutes immediatdy before application The 
pencil which is usually about inches long and J inch tluck 
is inserted into the canal imtil its proximal end is flush with the 
external os. A stnp of gauze soaked in a 5 per cent solution of 
sodium bicarbonate to neutralise any acid that escapes into the 
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vagina is packed around the cervix and firmly over the external 
os The pencil is left m position for ttso to four hours and in 
the meantime the patient is kept Ivmg down The mucosal 
slough separates at the end of a week to a depth of 2 to 4 mm 
and at the end of four weeks all discharge has usuilh ceased the 
canal erentuallj becoming completely lined bv nen epithelium 
Of 41 cases treated 27 ivere cured 11 were impro%ed and 3 were 
no better 

We feel that the exposure and, when necessary the treatment 
of the cer\ ix is b\ far the most important procedure m the post 
natal clinic mucli more so than the correction of retroaersioi 
and that unless it is done as a routine the postnatal evaniination 
must largcK fad to fulfil its purpose 

\ aginal Discharge icilhoul Cmtcilts Not infrequentK u the 
postnatal period just as in ordmary g> niecological practue a 
patient is found to haie a aaguial discharge although the renix 
IS apparently healthv This arises from a vaguiitis which nidj or 
may not be caused b\ the trichomonas \nginalLS and the disci arge 
should al>\ ay s in such cases be examined for this organism (p oJS) 
Even when it cannot be found cure of the vaginitis may often be 
effected b> the use of picragol pessaries mth or without piirago) 
msiifTlation 

Prolapse Should slight degrees of cystocele or rectocclc be 
found relief can usually be given and m most cases a permanent 
cure effected bv exercises dcs gned to strengthen the peh ic floor 
Suitable ones are those described on p 574 

Retroversion of the Uterus Ihis condition is a not uncommon 
sequel of parturition and though it is doubtfil whether it often 
gi\ es rise to any serious disability when unassociated with other 
pelv ic abnormalities such as infections prolapse etc there can 
be no doubt that it not tnfrequenlh gives rise to backache and 
general pelvic discomfort Miller found it in IB per cent of 2 000 
cases seen five weeks after delivery at the postnatal clinic in the 
Edinburgh Roy al ‘^latenuty Hospital It is of interest to note that 
itvvasonly present in 8 per cent atthetimethepatientlefthospitaf 

F \^ lynch investigated 1230 women not earlier than four 
and not later than twelve months after delivery He found 
retroversion in 41 per cent I ike Miller, he found that the uterus 
might be normally placed when tlie patient leaves hospital a fort 
night after delivery, but become retroverted subsequently Of 
lus cases 28 per cent were discovered within the first month. 
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26 o per cent in the second month 12 o per cent in the third 
month 0 per cent m the fourth month 18 per cent m the fifth 
month and 0 per cent from the eighth month to the twelfth 
These findings show tliat if retroversion is to he discovered earl\ 
and at a stage when it is curable by pessary treatment post 
natal evarmnations must be earned out at intervals for the first 
year after delivery Seventy per cent of Lynch s cases were 
cured by the use of the pessary left in for two to six months 

In theprerention o/ relraverston m add tion to measures directed 
to promote involution and early treatment of the condition m 
the postnatal period there can be no doubt of the importance of 
getting the patient to sit up earlv in the puerpenum and from the 
third day getting her to be for a certain time daih in the prone 
position It IS important too to avoid distension of the bladder 
which IS particularly liable to occur during the Ivang m period 

Should retrov ersion be discov ered at the second or subsequent 
postnatal examination the uterus should be replaced bunanually 
and a Hodge pessary inserted This should be changed every 
three months and may usually be discarded altogether at the end 
of sa to nine months Uhile wearing it the patient should use 
a daily douche of warm hypertonic saline (2 teaspoonfuls to each 
pint of water) at 112^ to 115* and the bowels should be kept 
freely open — preferably by the use of a saline purgative If there 
IS aniBmia iron should be given 

Methods oj Replacing the Retro erted Uterus Ileplacemcnt of 
the retrov erted uterus m the postnatal period mav sometimes 
present difficulty The bladder and rectum should always be 
emptied before attempting it An attempt should first be made to 
replace it by the ord nary bimanual method t e pushing the 
cervix backwards towards the sacrum and thus tilting the fundus 
forwards until the external fingers can be placed behind the body 
of the uterus which is then pushed forward b\ the external hand 
For this mantEUvre we prefer the patient in the dorsal position 
Sometimes however as theportio vag nalisis verv short and the 
entire uterus soft and flabby this method is not successful It is 
then s good pl^n to pat tbo pattent in tho kaee^best por^teoa 
pass a Suns speculum grasp the anterior lip of the cervix with a 
volsella and draw the cervix gently down^rds and backwards 
towards the sacrum The fundus then falls forward The patient 
IS replaced m the dorsal position and the volsella removed 

Sometimes in addition to the retroversion there is submvolution 
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recognised by undue prolongation of red lochia and large sire of 
the uterus, which is often tender In such cases the douche above 
described should be used twice morning and evening and the 
patient should be advised to rest for at least two or three hours 
dailj Small doses of ergot should be prescribed and if there is 
an'cmn, iron preferablj in the form of Bland s pills gr vx xxx, 
tluee times daily 

Chrome Backache This is a fairly common complaint during 
the postnatal period Tlic backache may be felt on first getting 
up, or its onset may be delayed for some weeks Its causes are 
various and may be classified ns follows — 

(1) Baclache Due io Pathological Changes tn the Pehie Organs 

(a) J?e{roierted Uterus This is sometimes accompanied by 
backache, though probably the backache is not often due to the 
retroversion itself but to some associated pathological condition 
such as salpingo odphontis, etc Occasionally however it seems 
to be due to the retroversion itself If backache occurs in a 
patient who has a retroverted uterus and if no other cause cm 
be found to account for it the uterus should be replaced (p " 0 ) 
and a Hodge pessary inserted to maintain it m position If w hen 
the patient is seen again later, tlie backache has disappeare 1 it 
may be assumed that the retroversion was the cause of it Pro 
aided the displacement has been corrected early m the postnital 
period, wearing a pessary for sue months will usually effect a 
permanent cure (p 570) Ifjtdoesnotdoso ond the retroversion 
recurs, with return of tliC backache v\hen the pessary is removed 
ventro suspension of the uterus Jiy sliortening the round ligaments 
should be considered 

(b) InJlaminatortj lesions in the uterine appendages (salpingo 
oophoritis) or m the pcKic cellular tissue (parametritis) There 
may, in this condition be more or less constant backache which is 
felt chiefly over the postenor surface of tlic sacrum and is not 
relieved by lying down It is usually accompanied by pam m 
tliG right and left iliac fossa? and hypogastnum the pam liemg 
referred from the pciv is along the distribution of the iho hypo 
gastric and iho ingumal nerves Bi manual examination mil 
reveal the swelling at the side of or behind, the uterus The 
treatment is that of the caitsil kston and will not be further 
discussed here 

(c) Cmicibs often gives rise to low backiichc felt over the 
sacrum The treatment is discussed on p 507, 
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(d) Early prolapse such as is sometimes present m the post 
natal period maj gi\e use to backache svhich is worse after pro' 
longed standing and is relie\ed bj I>m„ down {p aCO) 

( 2 ) Backache Due to Patfotogieal Oariges tri Ike Urtnary Tract 
The pam m this is usually a dull ache in the lumbar region 
not rehe\ed b^ hmg down and is often accompanied bv tender 
ness in the right or left costo ^ ertebral angle There mav be a 
historj of pjebtis during the pregnancy jmmediatelj preceding 
and tlus ma\ gn e a clue to the diagnosis In all cases of clironic 
backache after childbirth the imesligation should alwajs include 
an examination of the unne for pjchfis {p 48i) and a pjelogram 
to exclude pathological changes in the kidne> pehns and m the 
ureters The treatment of cbrcnic pjeht s is discussed on p 490 

{3) Backache Due to Functional Muscular InsuJJieiency There 
are several reasons nhj muscular insu/liciencj should arise m 
the postnatal period In the first place during the last month 
of pregnancj there is more or less lordosis and after getting up 
and the re assumption of tic normal posture there is often a 
temporary failure of re adjustment of muscular action cspecialh 
of the latissmius dorsi and sacro spinalis Secondh the general 
condition of the patient is often poor and her muscles easih 
fat gued and this inai be accentuated b\ a too earh return to 
household duties with the added strain of nursing The usual 
symptoms are an achmg m the dorsi lumbar region often accom 
panted b> a feeling of fatigue and tenderness o% er the muscles 
The discomfort is norse on prolonged standing and is at first 
relieaed bj rest but later on ordinary or intermittent rest is 
inadequate and the ache becomes constant The fatigued muscles 
allow their load to be transmitted directlj to the joints around 
which thej act The ligaments of these joints become undulv 
stretched and tlus gues rise to localised tenderness and pam 
often of a burning character overthe joint (lumbo sacral or sacro 
ihae) In these joints eren articular or bom changes niaj ensue 
The pam is then alwa) s localised to the area m% oh ed and radiates 
chiefij along the back of the thigh 

Treatment should include that of the general cond tion rebef 
from overwork adequate rest possiblj with change of air iron 
and general tomes la some cases a corset wide enough to support 
the pehie articulations or well adjusted strapping ma^ give great 
relief Phj'sical therapi including massage and graduated exer 
cises is usually adsisable and nia> indeed he necessars before 
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a cure can l)e effected If bon> clwinges are suspected X raj 
examination of tlie lunibo socnl region should be undertaken in 
order to exclude them In the more severe cases Hauser advises 
rest vMth extension till muscular spasm has subsided 

(4) Traumattc Baclache This is due to trauma duruig 
labour Attention has been recentlj directed to its importance 
and frequency bj Shafiroff and Sava, nho state that of C3 u-omen 
coming to their gyntcologicftl clinic, and complaining of back 
ache, 22 uerc definitely of a tmumatic nature uith onset of 
sj mptoms after pregnmey All liad receiv ed a genera! an-esthetic 
while in the lithotomy jvosition, and first felt the backache on 
dischaigc from hospital These patients are, thev consider nalK 
suffering from untreated traumatic backache, caused bv mjurv 
to, or subluxation of, the 4th or 5th lumbar vertebra In 17 of the 
22 there were osteo arthritic changes in one or other of these joints 
Diagnosis nill depend on the history clinical features and 
the results of X ray examination Backache due to patlioiogical 
changes in the joints is always localiscil to tbe area involved and 
the pam radiates along the back of the thigh and leg 
Treatment In tbe milder cases a pelvic support wide enough 
to embrace the pelns moj be sufficient This maj consist of an 
clastic corset or strapping In more severe cases and espetiallv 
when there are osteo artJiritic changes, rest in the recumbent 
position may be necessary until the inflammatory lesions have 
subsided, and should be followeil bv massage and graduated ever 
ciscs In hospital practice such patients will usualb be referred 
to the orthopsedic department for iiivcstigahon and treatment 
(5) Spondijlohsthesis, a condition in winch there is slipping of 
the 4th or 5th lumbar vertebra or both forwards, is a rare cause 
of backache The jiain may first come on, or may be w orsc after 
pirturition, ns the displacement tends to be aggravated bj the 
lordosis of pregnancy Tlicrc is n dull aching pnm m the lumbar 
region, ndnting to tlie lower extremities, increased by prolonged 
standing nn(f refiev cd by rest The trank appears to be shortened 
because, owing to the slipping forward of the vertebra, the spine 
IS more or less telescoped into the pehiv Ihis produces a trans 
V erse skm furrow encircling the trunk m the region of the loins 
1 he diagnosis cannot be further discussed here, but those intcrestcvl 
will find the siibjtct fully treated in Piercer’s paper 
(0) SacralisaUon of the last lumbar leriebra 1ms been mentioned 
onp 422 as a cause of backache during pregnancy. The backache 
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often persists after deliver} Relief ma} be afforded b} a corset 
or by strapping m addition to rest and general tonics 

Stress Incontinence This condition is often ciused b\ pureh 
mechanical factors, of which the chief is laMt} of the pelvic door, 
m other words weaVness ol the levator am muscle Such a 
complication is both av oidabJe and, once it Ins occmreil curable 
Even years later stress incontinence usuallv responds well to 
treatment on the lines set out belovr This is the method used 
at Lniversitv College Hospital b\ 'Miss Cvriax, of the Department 
of Phv siotherapj 


The Cvriax AIetuoo op Trevtment of Stress IscovrivEvcE 
Prophylaxis Exercises are given vvnth the following objects in 
V lew — 

1 To strirf^hm the Ifialor on| miacU 

Posilwn Exercisf Degeriphon 

*CrookI}mg«ith Kpee adduction The patient parts her knees and then 
the sacrum raistd against resist bnngv them together against resistance 
from the ance Thi» m best applied by an assistant who 

places her hands on the inner side of the 
patient a knees As the strength of the 
fflusde increases so does the resistance 
An altematiye but )fs» effective form 
of restelance may be used in the absence 
of an assistant , the patient places a 
hard cusbioD between her knees and 
presses aeainst it 

S To tlrenglhen the gMfol and anal mwclei 

Position Exrteist Description 

lying on the Actiie contrae 
back tion of the 

buttocks 

3 To strengthen the rcrtiis abdominis muscle 

Po ilion Exercise Description 

Lying on the Leg raising The patient lifts both legs together off 
back the bed keeping the knees straight At 

first help should be given by the assis 
tout who places one hand under the 
patient sheets and ifthereisdiyanealion 
of the recti the other oo the abdomen 
to hold the muscles together 

4 To raise i! e viscera espeeiallj the eotoa 

Position Exercise Description 

(a) Ljnng on the Activ e visceral The patient bieuthcs in and at tl e same 
back with the lifting tune tries to draw the viscera uj wards 

arms above the to the diaphragm The evemse is more 

head effective it the pelvis is Rved by an 

assistant 

* OmI tying B; this U mfist that the psUcDt Ilea at ea^e vlth hips and tseea alisbtir 
fiexed and aoica of feet on (68 bed- 
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PosiUon Exercise Description 

*(6)StretchstrM3e Trunk bendtr^ The patient, m a grjod standing position, 
standing forward a IilUe first draws the siscera up as in the 

and then well presious esceretsc, and then, maintaining 
hick thne position, Iiends a iittte wa) fonsurd 

and riien wll back Tlie arms should 
be lowered before the exercise js 
repeated 

5 To s(reng{/ien the obfi^iie mwicfea of the abdonieii 

Position Pzereue JUtseripfion 

t(<i) Head rest, Trunk rotation Keeping the peUis still the patient tunis 
stride standing to nght and left as far ea possible first to the right and 
altcmatel) then to tlK left 

(6) Head rest, Trunk flexion to The patient bends first to the right and 
stride standing. right and left then to the left taking care to keep the 
altcmatel> mosement n pure Rcxion not as so 

often hapiiens half rotation 

* StnJi tlayul tif Standing srithfert wMe (part 
t Head nU Standing vlth hands on top of brtui 

\Mi?n stnncling exercises nre pcrformeiJ, a good posture must 
be acbietecl before inj motement is begun, te the nbckmiiniil 
and glutei! ntusdes arc contracted, the chest lifted ind tlie hr id 
well poised The breath must not be heltl As tlic motciiunt is 
begun, mspirntion must take phee, and expiration occurs is the 
moicnient ends 

^Mieii the exercises arc giteu ns a prophv lactic rneastiro 
Xos l-4a should be begun on the first da\ after ileliserj, nut! tlie 
others ns soon ns thu patient is allowed up Eicli evercise is 
repeated 3 to fi times nn<l a short rest should be giion betueen 
oacli 

Tridiment When stress incontinence has been established for 
some time, tlie exercises that strengthen the Jeintor im muscle 
must be earned out assiduousl> Particular care should be taken 
to ensure that the jialient’s buttocks are raised from tlie lied 
and that this is done b\ n pchic tilt sxluih raises the sacrum 
otili, not the lumbar spine If tlie Htfcr leaxes the bed the 
erector spimc muscle must lias c come into plav to extend the spine 
and therefore the abdominal muscles must relax The resistance 
giieii to t!ie Juoicment should be limi but not strong enoiigli to 
exhaust the patient 

Itesulls The Undcncx to mcontincnco diminishes uitlim a few 
Meeks Depending on the degree of xxcakness of tlit j>eUic floor 
and the length of time that the condition has existed, full relief 
inn\ he espectod m from m\ to tnchc weeks m the majority of 
cases 



576 POSTNATAL CABE 

Epimenorthagia or Polymenoirlioea In this condition, nhich 
IS a not infrequent sequel of normal deli\ erj , there is excessn e 
and too frequent menstruation If the loss is ier> great the 
patient ma\ become considerabU debilitated, especialh just after 
her periods and there may be in consequence marked secondary 
anaimia Fortunatelj, though the disorder maj exist for seyeral 
} ears menstruation in the end tends to become normal Little 
or notlung is knoivn regarding its letiolog} , but it ma\ lia\ e to do 
y\ ith a persistence of the slight hj-peractu ity of the thj’roid gland 
that IS charaeteristic of pregnancy In support of this \ len we 
hay e noted that the patient is often thm and ners ous and in a 
recent case of ours there yyas slight exophthalmos 

In another group of cases the cause is metropathia Iramor 
rhagiea This condition is dealt with m gjTueeoIogical text 
books, and will not be further discussed here 

Treatment m the first group is unsatisfocTor 7 Hest during the 
periods helps to diminish the quantity of blood lost, and if there 
IS anTinia iron should be giren mtensnelj bctyieen the periods 
Calcium lactate should also be given in doses of 15 grams thrice 
daily Me have not found either curettage or the administration 
of ergot to be bene/lcial Although it ts impossible to find any 
theoretical justification for it, progestin or proluton in large dailj 
doses has been a great deal used and improyement, though often 
temporary , has been reported If there is anj suspicion of hy^Jer 
thyroidism the patient should be treated from tliat point of ynen 
by abundant rest (not necessarily in bed) freedom from worry 
and excitement, sedatives such as bromides and possibly bj 
Lugol s iodine, 5 to 30 drops of which should be gneii three times 
dad) for a week or ten dajs before the period If the patient is 
approaching the menopause, and the menstrual bleeding sufh 
cientlj severe to justify a treatment so drastic, intra uterme radium 
maj be administered m sulficiently large doses (usually about 
3 000 to 3 500 milligram hours of radium element) to produce 
permanent amenorrhcea As an alternative hysterectomy may 
be carried out, leavung one or both ovancs This lias the great 
adv antage oy er radniiii that the symptoms atteodant on an arfr 
ficial menopause are avoided Small doses of radium, sufficient 
only to bring about a temporary amenorrhcea, should nev er be 
used, as there is a possibility that any child bom later may be 
microcephalic, or in some other respect abnormal 

FoIIow-up of vanous Complications of Pregnancy and the 
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Puerpcrium On previous pages is discussed the prognosis oE 
% arious complications 'of pregnancy and the puerperium such as 
pre-eclamptic toxicmia and edampsia, pyelitis, diabetes, heart 
disease, tuberculosis, reproducti\e insanity, epilepsy, etc To 
these sections the reader js referred The great importance of 
folloujHg up after deliver) patients wlio have suffered from one 
or other of th^e disorders is evident, and the postnatal clinic 
affords an excellent opportunity for doing so In some of them 
further pregnancj may be inadvisable, at leist for a time, and it 
may be well to offer contraceptive adv ice 
Return Visits. The patient should be given a definite date for 
her return visits This is better than merelv telling her to return 
in three months or six months, as the case may be Suitable 
intervals are six weeks after deliver), three months after the first 
visit, and six months after the second, when if all is well she may 
be discharged permanently Ofcourse, if there is an) pathological 
condition to be treated, such as cervicitis, backaclie, prolapse or 
retroversion, more frequent visits nia) be necessarj 
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APPENDIX D 

MEDICINAL INDUCTION OF LABOUR 

Tub following is the routine employed in Unnersity College Hospital 
Castor oil 2 oz at 5 p m 
Hot batli at 4 SO p m 
Enema, 0 pjn 

Pituitaiy extract (2 units in each dose) at half hourly inter%”ils 
commencing at 20 a n> next day and repeated till 6 doses are gnen 
This IS one full course 

If labour pains do not start, the treatment is repeated again after 
twenty four hours The onset of pains is not suHicient indication for 
stopping the injections They should be continued till the cervix begins 
to open ^nd the membranes to bulge, else the p tins may cease when 
the mjections are stopped 

When drug induction is used as a preliminary to a trial labour 
the above routine is modiRed as follows 

(o) Ko hot bath IS given as there is some risL of the v*sgioa being 
infected bj the bath water A knectiQg bath is given mstesd or the 
patient is sponged while sitting on a board laid across the bath 
(6) PituitaT> extract is omitted entirely as there is disproportion, 
and consequently a risk, of rupture of the uterus should the pituitary 
extract cause strong contractions 

Medicioal mductioo is a very satisfactory and successful method if 
the patient is at term or postmature, and especially if the head is deeply 
eogvgcd m the pelvis 

It IS less succesafui when used for induction of premature labour and 
the chances of success arc in inverse ratio to the degree of prematurity 
Before the end of the thirty sixth week of prcgnaniy the prospects of 
success are small, though we have known it succeed at the thirty second 
week 

Time taten to start labour 

In a senes of cases reportetl by me in 1022 the average time elapsing 
before the onset of labour paius, and counting from the first dose of 
quinine, which was routine at that tune wns twentv nine hours Tlie 
majority of the patients were at term or postmature hut about one- 
third were premature 

Conlratndicalions to the use of pilutiartf extract 
As stated above, pituitary extract should be omitted from the course 
if there is any suspicion of dispn^rtlon between the head and the pelvis 
on account of tlie d ingcr of rupture of Hic iiteru- 



APPENDIX E 

HINTS TO EXPECTANT MOTHERS* 

Diet Plain, easl]^ dige^te^ food should be taken, especially in the 
last three months At least 1 pint of milk should be taken dailj , 
including that in puddings tea etc Fresh fruit (apples, oranges, 
grape fruit), fresh green salads (lettuce, cre'^s, etc.), eggs, butter and 
fish (fresh hemng is one of the h«t) ' 

Exercise Aim at liavmg at least one hour in the open air each daj 
Avoid getting overtired 

Rest Try to rest for two hours in the afternoons with j our feet up, 
especially in the last three months 

Sleep Try to get at least 8 bouts sleep each night Sleep with 
windows open 

Teeth If any are decaj ed, see a dentist as soon as possible. Brush 
the teeth regularly night and morning, using baking soda, table salt, or 
an} gdod tooth powder 

Breasts The supples should be washed every day with soap and 
water and rubbed drj with a rough towel Draw the nipples out each 
day with the finger and thumb This prevents much pain and trouble 
from cracking’ of the nipples while suckling 

Constipation The bowels should 'ict freely eaeh morning after 
breakfast Elat wholemeal bread and plentv of fruit Stewed prunes 
are speciallv useful If necessary, take Knna tea or a vegetable 
laxativ e tablet each night Senna tea is made bv putting Ib>15 senna 
pods in a tumbler and pouring cold water over them Allow the ” tea ’ 
to stand for 13 hours before drinking 

Heaxtbarn Avoid greasy and fn^ foods Sip a glass of hot water 
ID which half a teaspoonful of baku^ soda i> tlissolved, or Ewallow 
2 or 3 soda mint tablets 

Varicose Veins Avoid garters Crepe bandages put on before 
getting up are useful as a support Rest for at least two hours during 
the day with the feet up and the clothes loosened 

Marital Relations These should be entirely avoided during the last 
three months of pregnancy 

Drngs Never be tempted to take drugs to ‘ bring on a period” 
Those pills and medicmcs which are secrellv sold to pregnant women 
seldom act except when taken m poisonous doses 

DANCER SIGNALS 

If any of the followmg symptoms appear, consult a doctor at once — 

Headaches EspeciaDy if thev are frequent or persistent 

Pain over the stomach 

Ctddiaess cr falattag 

Dimness or any trouble with sight 

Swelling of bands face feet or legs 

Bleeding This should never occur dunng pregnancy It is almost 
alway s a senous svioptom It is be«t to go to and send for a doctor 

tssned to expcctsot noUiNi on SiW booting lb (or ooafisrmrnt 
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Diet IS pregnancy, 63 
Digestive syvlem, disordert of, 373 
Ducharge. vaginal, 43 
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